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No. 24. DEPARTMENT OP FORESTRY. 2a 

propeity from taxatiou section 2 providca that "all laws exempting 
pi'Opertj' from taxation other than the property above enumerated 
shall be void," 

The provisioiifi of tht act allowing a rebate of eighty per centum 
in certain cases therein described, destroys uniformity of taxation 
in that it only applies to tracts of fifty acres and under;. and so far 
as its effects are concerned, it offends against uniformity of taxation 
unless eighty per centum of the taxes assessed against the lands 
within the legislative description amount to exactly forty-five cents 
per acre. Adjoining owners may each own fifty acres within the 
legislative description, one tract assessed at thirty dollars an acre 
and the other at seventy-five dollars an acre. If the rebate on the 
tract assessed at thirty dollars amounts to just forty-five cents per 
aci-e, he will be entitled to the rebate. If it amounted to less than 
forty-five cents per acre he would not get a rebate of forty-flve cents. 
If the eighty per centum rebate on the tract assessed at seventy-five 
dollars aniotinted to more than forty-flve cents per acre he would not 
get the eighty p-er centum rebate. This law then would apply so far 
as the amount of the rebate per acre is concerned only to cases where 
the rebate would amount to exactly forty-flve events. 

To Illustrate: "A" owned thirly-flve acres of land within the legis- 
lative description assessed at thirty dollars per acre; the total tax 
levy is twenty-six niills on the dollar. The taxes on one acre assess- 
ed at thirty dollars multiplied by the twenty-six millage rate equals 
seventy-eight cents; of this seventy-eight cents the act provides 
that "A" is entitled to eighty p<'r centum rebate, provided said 
eighty per centum does not exceed on alt taxes levied the sum of 
forty-flve cents per acre; now eighty per centum of seventy-eight 
cents equals sixty-two cents and sixty-two cents is seventeen cents 
in excess of forty-flve cents — the maximum limit fixed by the act. 

On account of the rate of assessment combined with the millage 
rate of taxation on "A's" acre of land,-we find that seventeen cents 
of his taxes cannot he allowed under the eighty per centum rebate 
provision because eighty per centum of seventy-eight is seventeen 
cents in excess of forty-flve cents, the maximum limit. "A" then 
instead of being allowed eighty per centum rebate on his acre of 
land is allowed flfty-seven per centum rebate. 

Take another illustration: "B" owns land within the legislative 
description with the same tax levy of twenty-six mills, which is 
assessed at nineteen dollars per acre. One acre assessed at nineteen 
dollars multiplied by twenty-eix, the millage, equals forty-nine cents 
— ^the total taxes per acre on "B'b" land. Eighty per centum of 
forty-Dine cents equals thirty-nine centa, the amonnt of rebate to 
which "B" iB entitled on every acre. Ai thirty-nine cents, the 
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amount of rebate to which "B" is entitled, does not exceed the max- 
imum limit of fortj-flv« cents per acre, "B" la then entitled to the 
whole of his eighty per centum rebate. 

••C" owns one hundred and fifty acres within the legislative de- 
scription, with a twenty-six mill tax levy asaessed at thirty dollars 
an acre. As in the case of "A,"' "C is entitled to fifty-seven per 
centum rebate on fifty acres of one hundred and fifty acres amount- 
ing to forty-five cents per acre, and on the remaining one hundred 
acres "C" pays one hundi-ed per centum of tlie taxes of seventy-eight 
cents per acre. We thus have three distinct taxes on forested lands 
owned by "A," '-B," and '"C" "B" pays twenty per centum of the 
twenty-six mill tax levy; -A" pays forty three per centum of the 
twenty-six mill tax levy and "C" pays forty-three per centum of the 
twenty-six mill tax levy on fifty acres of his one hundred and fifty 
acres and pays one hundred per centum on the remaining one hun- 
dred acres. 

Take another illustration: "A" owns fifty acres of land within the 
legislative description upon which he pays twenty per centum of 
the tax«s levied, he being entitled to the eighty per centum rebate; 
"B" owns one thousand acres of land within the legislative descrip- 
tion, "B" pays twenty per centum of the taxes levied upon fifty 
acres and one hundred per centum of the taxes levied upon nine hun- 
dred and fifty acres. 

Thus we see "A" is entitled to a rebate of eighty per centum on 
all taxes levied on his lands of a certain kind, whereas "B"' is en- 
titled to a rebate in the aggregate of four per centum from the taxes 
levied on all of his lands of the same kind. 

When considered in connection with «xi8ting laws, the act is im- 
possible of practicable application. 

We wish to call attention to the fact that the provisions of the 
act in question relating to the rebate apply to all taxes levied. 

This must include special cash taxes which may be levied by the 
court of quarter sessions upon any township of the county at any 
time during the year. This being the case, the county commissioners 
who are charged with the preparation of the tax duplicates for the 
collectors of taxes, and who are also charged with the notations 
thereon of the amount of rebate to be allowed any taxable claim- 
ing the same upon timber lands, cannot perform those duties with- 
out possible violation of the act in depriving certain persons en- 
titled thereto to their proportion of the rebate, if the commission- 
ers make up the tax duplicates any time before December 31 in each 
year. To delay thus in putting out the duplicates would be mani- 
festly impracticable as the county and other tax levying districts 
would be deprived of necessary funds for carrying on the machin- 
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ery of government. And such a course would also be in flat viola- 
tion of the provision of law requiriug the duplicates to reach the 
hands of the collectors not later than August 1 in each year. If 
the duplicates are delivered to the collectors the lirst day of August 
each year, this leaves five months of the year in which special taxes 
may be levied upon which no rebate could be allowed, as there is no 
authority in the collector to allow any rebate under the provisions 
of the act in question. Indeed the collector has no means of know- 
ing, from the face of his duplicate, who are and who are not entitled 
to such rebate, as the assessor and county commissioners are the 
only oilicials having any knowledge of any claim for rebate under 
the act being considered. 

The county tax is levied early in January, the local tax early in 
March, the school tax any time during the month of June, after the 
first Monday, special cash tax any time during the j-ear. A deduction 
of five per centum for prompt payment is allowed on local taxes 
from the dato of their levy to June 1; the face of the tax is payable 
from June 1 to November 1, five per ceatnm being added after No- 
vember 1. A similar deduction is allowed on coiinty taxes for pay- 
ment within sixty days of the advertisement by the collector. The 
face of the tax may be paid during the four months following the 
sixty days and five per centum is added after the expiration of four 
months. 

The amount of tax depending on the time of payment, the county 
commissioners cannot know what amount of rebate on any indi- 
vidual tax should be noted on the duplicate. 

Any attempt to apply the act leads to inextricable confusion. 

For all these reasons we are constrained to the coneluaion that 
the act ia unconstitutional and cannot lawfully be enforced. 



THE NEW FIBE WARDEN LAW. 



By act approved April 25, 1907, the Fire Warden law was amended 
in accordance with the recommendations of the Department and 
from experience gained in enforcing the old laws of March 30, 1897, 
and March 31, 1905. The act was recast in its entirely, and many 
new features added. Under the old law constables only were ex- 
offirio fire wardens, while under the new, constables and the em- 
jiloyea of this Department are ex-officio fire wardens. Fire wardens 
may now enter adjacent boroughs, counties and townships, which 
they could not do formerly, they may appoint deputies not exceeding 
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live, and their \tay is more <ei'taiii under the new act than under the 
old. The new law further provides that all persons who assist in 
(■xtin{;uiahiu(; fires shall be paid for their services, and provides a 
method by which the amount of services is ascertained. The re- 
vised act is as follows: 

AN ACT 

Making constables o( boroushs and townships, and their depu- 
ties, and the employee of the Department ot Forestry ex ofH- 
cio flre-wa.rdens, (or the extinguishment of forest ot wild 
land fires; prescribing the duties Ot such fire-wardens, and 
their punishment tor failure to perform the same; empower- 
ing them to procure the assistance ot others in the ejctinguish- 
ment of such fires, and providing for the compensation of the 
said wardens and their assistants, and making an appro- 
pi iation tlierefor. 

Fire-wBrden>. Section 1. Be it enacted, &c., That all constables 

of boroughs and townships, and their deputies, and the 

*-onsiBbieB. d»ru- euiplojes of the Department of Forestry are hereby 
constituted us. officio flre-waidens, whose duty it shall 
be, when fire is discovered in or approaching forests or 
wild land, whether the samp be owned by individuals, 
corporations or by the Commonwealth, immediately 
lo take such measures aa are necessary for Its extin- 
[iuislimimt; and who shall bavo, and are hereby given, 

Authoriwii tn »m- authority to employ such other persons as In their 
judgment may be necessary to render assistance in the 
( xtinj;iiishii!g of such fires. 

Settion 2. The said fire-wardens, with the exception 

of the employes of the Department of Forestry, shall, 

^ nhilc (-ugaged in performing the duties imposed by 

rnmppiiHaiinn Ihls !icl, recpive twenty-five cents per hour, and the 
jiersons so employed to assist such wardens shall re- 
ceive twenty cents per hour, as compensation for their 
services. 

Section 3. All such fire-wardens .shall render to the 
commissioners of the resi^ctive counties, within two 

warflcn'i Biaie- montlis froui the date of any fire, an itemized state- 
mient under oath or affirmation, giving the location of 
the fire, tbe names of the persons engaged, the number 
of hours each was employed, the amount of expense in- 
curred in the extinguishment of each fire, and, if pos- 
sible, stating the origin of the Are; and the commis- 
sioners of the said counties, upon presentation thereof, 

Paynifnt. Shall immediately jtay to the fire-warden, for the use 

of tbe persons so entitled, the respective amounts in 
full BO ascertained to be due. 

Section 4. At the end of each calendar year, after 
all fire bills shall have been received for the current 
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year and settlements made by the county commission- 
ot'B, the Haid commissioners shall furnish, under oath 
or affirmatioii, to the Auditor General of the Com- | 
monwealth a written, itemized statement of all such 
payments made; and the bald Auditor General after 
the sam« is approved by him, shall draw his warrant 
upon the State Treasurer, in favov of the said county 
commissioners, for two-thirds of the total expense in- 
curred by the said commissioners, in manner provided 
by this act, for the extinguishment of foreet or wild 
land fires. 

Section 5. The said ex-officio fire-wardens shall not 
be limited in their jurisdiction as fire-wardens to the ; 
townships, boroughs, and counties for which they were 
elected, or within which they may reside or are sta- 
tioned; but shall have power and authority to enter i 
adjacent or other townships, boroughs, or counties, 
and there to exercise the authorily and perform the 
duties conferred and imposed by this act. 

Section 6, Whenever any such fire-warden or his as- 
sistants shall have rendered service in two or more 
counties, in extinguishing any fire which shall have ^ 
burned in two or more counties, said warden shall ren- " 
der statements to the commissioners, respectively, of 
the counties wherein such service was rendered; set- 
ting forth the facts required to be stated by section 
three of this act, as accurately as may be, which said 
amounts, so ascertained to be due, shall be paid by the i 
respective commissioners, in like manner as is pro- 
vided by section three of this act. 

Section 7. Constables of boroughs and townships are 
hereby empowered to appoint such deputies as are or i 
may be necessary, not ■exceeding five in number, who 
shall be vested with the same authority as constables 
have under this act ; and whenever any fire-warden, by 
reason of physical disability, unavoidable absence from ^ 
home, or imperative necessity, shall be unable to per- 
form the duties required by this act, said warden is 
hereby empowered to appoint a suitable person to act s 
in his stead, who shall be paid twenty-five cents per 
hour for hi» services thus rendered, and who, when 
so appointed, shall be charged with all the duties and 
liabilities of said warden: Provided, That in making * 
returns to the county commissioners, said returns 

3—24—1907 LHonzco : 



REPORT OF THE Off. Doc. 

Hhall lie made by the warden upon ifport rendpred 
iiudicr oath or allirniatioii, by the person so appointed. 

Section 8. Whenever, in Ihe absence ot a lire-warden, 
a forest or wild land fire shall be extinguished or com- 
- batted by persona without first having been employed 
by said warden, such persons shall receive the compen- 
sation provided by this act: Provided, That aflet a 
thorough investigation by the fire-warden, wherein he 
shall have power and authority to examine persons 
under oath or afBrmation, he shall have ascertained, if 
possible, as a result of his investigation, the origin of 
the fire, the amount of services rendered by such per- 
sons, and that such service was necessary for the ex- 
tinguishment of the fire, and shall certify the facts 
to the county commissioners, in lik<^ manner as herein- 
before provided. 

Section i). In ease of the death of a fire-warden, 
before the making of any return to the county commis- 
sioners as provided for by this act, or in case of his 
total physical disability, said return may be made by 
another warden, after first ascertaining the facts; and 
in making such examination or investigation, said 
other warden is hereby empowered to examine persons 
under oath or affirmation. 

Section HI. If any such ex officio fire-warden or 
other officer shall fail to i>erform his duty as set forth 
in section one of this act, or shall wilfully or negli- 
gently refuse to perform such duty, or shall render a 
false and fraudulent statement of services alleged to 
have been performed, und<'r the provisions of this act, 
or shall fail or refuse to pay the reeiiective amounts 
due those who have assisted him in extinguishing fires, 
after said amounts shall have been paid him by the 
county commissioners, su<li fii-e-wardens or other of- 
f^icer shall be deemed gmUy of a misdemeanor, and, 
upon conviction thereof, shall be fined in a sum not 
, exceeding one hundred dollars, or undergo imprison- 
ment not exceeding three months, both or either, at 
the discretion of the court. 

Section 11. That the sum of forly thousand dollars, 
or so much thereof as may be necessary, be and the 
aaine is hereby specifically appropriated for the pay- 
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merit of the Commonwealth's share of the expense ir 
curred under the provisions of this act. 

Appro^Td— The 2uth day of April, A. D. 1907. 

EDWIN 8. STUART. 



rtHAJ>E TKEE COMMISSION. 

Another statute somewhat collateral tw the subject of forestry in 
general but having at least a relation to it, is the new Shade Tree 
Commission Act, whereby the planting and protection of shade trees 
In munieipalitiea is given entirely into the care of an existing Park 
Commission or a Shade Tree Commission to be appointed, and to 
whose care all trees growing in the streets or by the roadside for 
shade purposes, shall be committed. An act somewhat similar has 
been in force for a time in the State of New Jersey, and has there 
given excellent results. The Shade Tree Commi)ision of the city of 
Newark, N. J., and the results it has attained are models which may 
well be followed. The only drawback in the act is that it must first 
be adopted by the municipal authorities before it becomes optirative 
in that .municipality, so that with a prejudiced borough or city coun- 
cil, or in a community so constituted that it sees no value in shade 
trees, the act will confer few benefits or none at all. The act was 
approved by the Governor May 31, 1907, and is, in full, as follows: 

AN ACT 

To provide (or the planting and care of sbade-trees, on high- 
ways of townships of the flrst class, borougha. and cities of 
ttie Commonwealth of Pennsylvania, and providing' for the 
coat thereof. 

Section 1. Be it enacted, &c.. That in townships of shade-tree«. 
the first class, boroughs, and cities of the Common- 
wealth of Pennsylvania there may be appointed, in the 
manner hereinafter provided, a Commission of three ahade-tr*e cnm- 
freeholders, to be known and designated as the Shade- 
tree Commission of tUe said township, borough, or city, 
who shall serve without compensation, and who shall 
have exclusive and absolute custody and control of, 
and power to plant, set out, remove, maintain, protect, 
and care for, shade-trees, ou any of the public high- 
ways of the said townships, boroughs, and cities, the 
cost thereof to be provided for in the manner herein- 
after stated: Provided. That in townships, boroughs, Provno, 
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or cities in which a Commission for the care of puhJic 
parks shall huve bocn created, said Commission Bhall, 
upon the acccptanc*? of this act as provided in section 
two, be charged with the duties of the Commission as 
aboTC provided, and shall, for that purpose, be possess- 
ed of all the powers hereiu mentioned and granted. 

Section 2. The commissioners of any township of the 
first class, or the councils of any borough or city, in 
the Stale of Pennsylvania, may, by majority vote in 
the case of the commissiom^i's, or by joint resolution in 
the cas« of the councils, accept th^ provisions of this 
act; and whfn such majority vote or joint resolution 
shall have been duly passed and approved, and such 
Shade-tree Commissioners appointed, or, in their 
stead, the duties and powers herein provided have 
been devolved upon an existing park commission, then, 
from that time and in that event, this act and all its 
provisions shall be in full force and application in such 
township of the first class, borough, or city, so accept- 
ing; and such commissioners shall be appointed, for 
terms of three, four, and five years, respectively, and, 
on the expiration of any term, the new appointment 
shall be for five years, and any vacancies shall be filled 
for the unexpired term only; and in townships of the 
first class the said appointment shall be made by the 
commissioners thereof; and in boroughs, by the chief 
burgess, and in cities, by the mayor thereof: Provided, 
That in cities where a Commission exists for the care 
of public parks, the term and appointment of such 
Commission shall not be changed by this act, but shall 
be and remain as provided by the act of Assembly, and 
by the ordinance of councils creating such Commission 
for the care and maintenance of public parks. And 
such Shade-tree Commission shall, twice in every year, 
report in full its transactions and expenditures for the 
municipal fiscal year then last ended, to the authority 
under and by which it was appointed: Provided, That 
an existing park commission, acting under this enact- 
ment, may embody its report in its regular report to 
the councils, as by law or ordinance provided. 

Section 3. That when such shade-tree commission- 
ers, or park commissioners so acting, shall propose the 
setting out or planting or removing of any shade-trees, 
the material changing of the same in any highway. 
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ihey Bhall give public notice of the time and place ap- ^^l 
pointed foi- tlie meeting at wliicii such contemplated 
work ia to be considered, specifying in detail the high- 
ways, 01- poi'tiou thereof, upon which trees are propos- 
ed to be planted, removed, or changed, in one oi' more 
— not exceeding two in all — of the newspapers pub- 
lished in said township, borough, or city, once each 
week for at least two weeks, prior to the date of said 
meeting. 

Section 4. The cost of planting, transplanting, or re- cm 
moving any trees in any highway, and of suitable ""■ 
guards, curbing, or grating for the protection thereof, 
when necessary, and of the proper replacing of any 
pavement or sidewalk necessarily disturbed in the do- 
ing of such work, shall be borne by the owner of the 
real estate in front of which such trees are planted, 
set out, or removed; and the cost thereof as to each 
tract of real estate shall be certified by the commis- '^" 
sioners to the township commissioners, or to the presi- 
dents of the councils in boroughs and cities, and also 
to the person having charge of the collection of taxes 
for the said township, borough, or city; and upon the 
filing of said certificates, the amount of the cost of 
such improvement, of which notice shall also be given 
to each property owner involved, accompanied with a 
copy of the aforesaid certificate, together with a notice 
of the time and place for payment, shall be and become 
a lien upon said real estate, in front of which said '-'^ 
trees have been planted, set out, or removed; said lieu 
to be collectible, if not paid in accordance with notice 
as herein provided, in the same manner as other liens 
for taxes are now collectible against the property in- 
volved. 

Section 5. The cost and expense of caring for said ^t 
trees after having been planted or ^et out, and the ex- 
pense of publishing tbe notices provided for in section 
three, shall be borne and paid for by a general tax, to 
be levied annually in the manner that taxes for town- 
ship, borough, and city purposes are now levied in 
such townships of the first class, borough, or cities; 
such tax not to exceed the sum of one-tenth of one f" 
mill on the dollar on the aswssed valuation of the 
property in sH<'h townships of the first class, boroughs. 
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OP cities; and the needed amount aliall each year, in 
due time, be certified bj the shade-tree commissioners 
to the proper authorities charged with the assessment 
of taxes in said townships, boroughs, or cities, to be 
iissesii'ed and paid, as other taxes are assessed and 
paid, and to be drawn against as required by said com- 
missioners, in the same manner as moneys appropriat- 
ed for township, borough, or city purposes, are now 
drawn against in said townships, boroughs, or cities: 
Providt;d, That the commissionei-s of any township of 
the first class, and the councils of any borough or city, 
accepting tli'e provisions of this act, may provide for 
the expense of the maintenance of trees on highways, 
in accordance with the provisions of this section by 
actual appropriation, equal to the amount certified to 
be required by the said Commission, in lieu of the 
specific assessment above authorized. 

Section 6. Tlie Gommission, under which the provi- 
sions of this act shall be carried out, in any township 
of the first class, borough, or city, shall have power 
to employ and pay such superintendents, engineers, 
foresters, tree-wardens, or other assistants, as the 
proper performance of the duties devolving upon it 
shall require; and to make, publish and enforce regu- 
lations for the care of, and to prevent injury to, the 
trees on the highways of any township, borough, or 
city accepting the provisions of this act; and to assess 
suitable fines and penalties for violations of this act, 
provided such regulations shall have been published at 
least twice in one or more, not exceeding two, news- 
papers of the township, borough, or city, involved, 
after having been submitted to and being approved by 
the commissioners of the township of the first class, or 
the councilis of the borough or city affected; and such 
fines and penalties, so assessed for violations of this 
act, shall become liens upon the real property of the 
offender, and be collectible by the constituted authori- 
ties as liens for taxes upon teal property are now col- 
lected. 

Section 7. All the moneys due and collected from 
fines or penalties or assessments, in consequence of 
the acts of said Shade-tree Commission in enforcing 
this act, sha'l be paid to the treasurers of the town- 
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ships, boroughs, and cities acceptiiig its provisions, 
and shall be placed to the credit of said Commission, 
subject to be drawn upon by the said CoramiSBloK for 
the purposes of this act. 

Section 8. All acts and parts of acts inconsistent ' 
with tliis act are hereby repealed. 

Section 9. This act shall take effect immediately; 
but its provisions shall not be and become binding 
upon any township, borough, or city until it has been 
duly accepted, as provided in section two. 

Approved— The 31st day of May, A. D. 1907. 

EDWIN e. STUART. 



The Department has completed during this year the s 
three large reserves. The Caledonia Division of the South Mountain 
Beservs was finished by the survey of what is known as the Dale 
and Toland purchase. This survey closed up the northern part of 
Adams county and the southern part of Cumberland county, and 
was made by O. D. McMillan, of Gettysburg, Pa. 

The Nittany Mountain lands, situate in the Nittanj Mountains, 
Centre county, extend from the summit of Nittany mountain, in- 
closing Green's Valley with the famous Fishing creek, and Brush 
mountain down to near the Penn's valley farm lands, to the north- 
east of Centre Hall. The reserve takes in portions of lands lying 
in Potter, Spring, Gregg, and Walker townships. This survey was 
made by Charles L. Wetzel, of Beavertown, Pa. 

The Aughwick Valley reserve, situate in Fulton and Franklin 
counties, was also completed this year, having been surveyed by 
Jonas Lake, of Laidig, Pa. This reserve covers portions of Dublin 
and Todd townships, Fulton county, and Metal and Peters town- 
chips, Franklin county, embracing lands from the foot of Tuscarora 
mountain, on the south, inclosing Aughwick valley and extending 
to the summit of Cove mountain, on the north. It lies but a short 
distance north of Richmond Furnace. 

In addition to the above three completed surveys, the following 
general surveys were made during the year: 

Mifflin and Snyder counties, on Jacks mountain; lands known as 
the Pardee purchase, surveyed by James Middleswarth. These 
lines are the most southern of the vast region now owned by the 
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Common wealth in the famous seven mountain region. This survey 
embraced lands from the foot of Jacks mountain, on the south, over 
several ridges and mountains, including. Weikert Ittin and Rapid 
Run, extending to Penn's tTe*;k on the north. Mf. Middleswarth 
covered a distance of over thirty-three miles of Hues. 

Centre County: This survey consisted of landM in the same gen 
eral neighborhood as the last mentioned, but included the Poe Val- 
ley section of lands purchased from William Whitmer & Sons Com- 
pany, of Sunbury, and others, and extended from Penn's creek be- 
low Paddy mountain tunnel, on the Lewisburg and Tyrone Railroad, 
almost to the Lewistown and Bellefonte turnpike, inclosing the two 
Poe mountains, Paddy mountain, and the three branches of Poe 
creek with the two Poe Valleys, in one of which still live the de- 
scendants of some of the original settlers. This survey was in 
charge of William M. Grove, of Spring Mills, Centre county, Pa. 

Centre and Union: This survey extends eastward from the cor- 
ner of these two counties almost to the Forest Inn Hotel, in thv 
Brush Valley Narrows, a few miles north of Mitflinbui^ and includeu 
the eastern end of I'addy mountain and the southern side of Buffalo 
mountain. It inclosed lands purchased from W. E. Smith, the Par- 
dees and Ijaurelton Lumber Company, as well as some smaller tracts 
purchased of others. The survey was in charge of Calvin Hayes, of 
Hartleton, Union county Pa. The surveys of Mr. Hayes and Mr. 
Middleswarth hav« almost completed the southern line of State 
lands from Bannerville, in Snyder county, to Forest Hill, in Uniou 
county, a "bee line" distance of twenty-four miles, but a property 
line distance of more than three times that many miles. 

Centre county, Pine creek district: These surveys were made by 
Calvin Hayes, William M. Crove and Calvin M. Netf, and included 
lands on the north side of the Buffalo i>ange of mountains, covering 
Pine Creek Valley and Brush mountain, purchased chiefly from the 
]>aureItOD Lnmber Company. The lines of this survey extend from 
a short distance south of Potters' Mills, in Centre county, pass 
south of Spring Mills, Cobnrn, Woodward, and end about three 
miles southwest of Livonia. 

Centre and Clinton District; This survey began in the eastern end 
of Sugar Valley, Clinton county, near the Tea Spring, and extended 
south westwardly until it joined the last mentioned survey, south- 
west of Livonia. Tliis survey was made by J. 1). Eckel, of Clinton 
county, and covered lands purchased chiefly from Monroe H. Kulp & 
Company, of Shamokin, Pa. This also completed the survey of the 
northern line of State forest lands from near Potter's Mills to the 
head of Fishing Creek, in Sugar, Yallej', a "bee Hue" distance of 
some twenty-seven miles. 

■ ■ "" ■ DigmzoaoyCiOOgle 
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Clinton County District: This region includes tlie lands lying be- 
tween the beautiful oval shaped Nippenose Valley and the Susque- 
hanna nver, west of Antes B'ort on tlie Pennsylvania Railroad, and 
covei's lanJls purchased from Jacob Quiggle and others. This sur- 
vey was made by M. E. Shaughnessy, of Ijewisburg, Pa. 

Lyicoming County: The only survey made in this county by the 
l>epartment this year was made in the Bald Eagle Mountains, en- 
closing lands known as the Vincent lands, purchased from Monroe 
H. Kulp & Company, of Shauiokin, and was begun by J. D. Eckels, 
of Loganton, Clinton county, and finished by the Department sur- 
veyoi-B, 

Clearfield County; This survey was made by Thomas W, Moore, 
of Curwensville, and covers lands purchased from Hon. Cyrus Gor 
dun, Oscar Mitchell, and others, and includes the Clearfield Game 
Preserve. 

Cameron County; This district is compOBt'd of lands purchased 
from the Pennsylvania Joint Lumber and Land Company, George B. 
Barclay, and others, and covers the headwaters of WykofiE Run, 
Jerry Run, and Mix Run. This survey was more difficult to make on 
account of the distance to bring in supplies, and the fact that no 
place could be secui-ed for quarters, except in tents. The work was 
in charges of Victor A. Brooks, of Sinnemahoning, Pa. 

Tioga County : This survey covered lands lying near to Ansonia, 
along Pine Creek and Marsh Creek, purchased from the Pennsylva- 
nia Joint Lumber and Land Company. The steep high mountains 
of this district made the survey difficult. The work was in charge 
of Ernest H. Green, of Wellsboro, Pa. 

Pike County: This survey covered the lands surrounding the 
Promised Land i>ond, or lake, a fin* sheet of water at the head of 
the east branch of Paupac Creek, and was made by Frank Schorr, 
of Milford, Pike county, Pa. 



LINES AND CORNERS. 
Ail the lines were carefully marked after the final running, by 
blazing the line trees and painting the blazes white. All old stone 
corners were rebuilt. Where new corners were made, large piles 
of stone were laid up in a substantial manner, and where trees stood 
near, they were notched with three notches facing the corners, as 
witnesses or pointers. These notch'es were also painted white. At 
all road crossings and paths where there were trees, the State 
Forest Blaze, or symbol of the hour glass, was cut into the tree an^ 
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also painted white. The lineu posters containing the rules of the 
Forestry Ooumiission were posted at corners, road crossings, and 
paths. 

The appropriation for the survey did not admit of the completion 
of the lines of any of the other large r 



COUNTY AND TOWNSHIP LINES. 

In order to fix more correctly the lines of the counties, where 
i-eservea are located in several adjoining counties, it has been nec- 
essary to make careful searches of existing records, as well as tlio 
present "Jived-to" custom, in order to get at the actual location of 
the county lines. These have been run and located on the ground 
and properly marked by a Hitch with one notch above and one notch 
below, and all painted white. 

The township lines have been extended into the county lines so 
that we could ascertain more correctly the exact acreage each town- 
ship would have for road and school tax payments. The township 
lines have been very difficult to locate, as in rai-e instances are there 
any records of their being erected by actual survey or the older 
townships being divided by actual survey, while, in .many cases, the 
road supervisors would use one imaginary line for their purposes, 
while the school boards would use a different one for their purposes. 



DRAFTING. 

The Department has been greatly handicapped by reason of the 
lack of warrantee maps of the various counties in which it now owns 
forest lands. In the effort to secure contiguous tracts or warrants, 
it has frequently been unable to reach a decision by reason of the 
absence of authentic maps, and in jnany cases it has depended solely 
upon local help. 
' During 1907, this Department has accumulated a great number 
of valuable drafts and a large amount of data, and is gradually mak- 
ing up county and township maps of those counties in which the 
various reserves are situate, securing data from oBBcial records in 
the Department of Internal Affairs, and actual careful surveys on 
the ground. These maps, when completed, will enable the Depart- 
ment to locates all the mountains, streams, roads, railroads, and 
towns, as well as the original warrants and the present county and 
township lines. 
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The maps nud drafts are all yroiK'i-lj' tiled iu the Depaitiueut 
drafting room, aud separately ind«xed in a complete and itubstan- 
tial manner, 

Special, corrected drafts are also being made as rapidly as possi- 
ble for the use of the Foresters, Bangers, and others, now employ.d 
on the various reserves. 



DAVID B. MEREDITH. 



Superintendent, Caledonia Division, South Mountain Reseivi 



At the bi'ginning of forest administration by this Department we 
had no foresters to take charge of reserves. The Academy was not 
llien established, and it was not found possible or expedient to bring 
in foresters from outside. So a number of competent men wx^re ap- 
pointed superintendents of definte areas. One of these was David 
B. Meredith, who tooli charge of the Caledonia Division in May, liH(2. 

Colonel Meredith occupied the forest headquarters near Oraeffen- 
burg Inn until the time of his death which, after a lingering illness. 
occurred December 8, 1907. 

"With his assistance, tlie survey of this Division was nearly com- 
pleted by H. V. Wingert, County Surveyor, and under his direction 
many miles of lire lanes were cut around the outside of the Division 
and kept clear by subsequent cuttings from time to time. 

Colonel Meredith was most deeply interested in the work of the 
Department, and took eepecial pride in the administration of affairs 
on his own Division. He was prompt to resent anything which 
looked like an attempt to infringe upon the State's prerogatives, 
and for this reason his administration was minute and careful in all 
its details. He was ably assisted by his rangers, B. F. Hassler. 
James E. Carbaugh, James McEhvee, and Edward Staley, who were 
loyal to their chief, proud of their work, and ready and willing to 
carry out every instruction. 

David B. Meredith left to survive him, his widow, Henrietta J. 
Meredith, 

He was laid to. rest in the family plot in Shipi>ensburg cemetery 
on the 11th day of December. 1007. 
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Si'EClFlv; FOltEKT ADMINISTRATION. 

Under the subject of Sixecific Forest Administratiou, there aie 
contaiued licieiuafter reports of the State Foresters and a report 
upon the purposes of the Forest Academy, a statement of revenue 
derived from the Federal Refractories Company's k'ase, and the 
fixed charges paid this year to school and road districts to compen- 
sate for the loss of taxes by withdrawing the forest reserves from 
taxation. There is also a paper on the planting of trees in streets 
by the Deputy Commissioner of Forestry. The consulting forester 
to the Department has contributed a statement of the position which 
the Department should assume toward chestnut culture, the report 
of an examination made of a plantation of Carolina poplar, growing 
near Tyrone, Blair county, a summary of the administration of the 
camp sanatorium, a discussion of "Deer Farming," and a paper on 
the timber now found on the reserves. Hon. 8. B. Elliott, a member 
of tlie Commission, has also submitted an article on tree planting, 
and another on the growth of white pine in Tioga county. 



FOREST NURSERIES. 

MONT ALTO NURSERY. 
The report of the Mont Alto nursery for this year will be found in 
detail as rendered by Forester Ralph E. Brock, in the report of State 
ForestPr George H. Wirt on the Mont Alto Division of the South 
Monntain Reserve. Nothing further thereon need be said at this 
place, except that it is the determination of the Departra'ent to bring 
this nursery to the highest degree of efficiency. To this end the soil 
is being supplied with ingredients to render it most suitable for the 
purpose. A part of it being cold, low, and wet, will take considerable 
labor and expense to raise it to the degree of etflciency desired. 
When this part of the work is finished we may look for unusually 
good returns from this nursery. 



ASAPH NURSERY. 

The nursery at Asiiph, which was begun under the joint supervi- 
sion of Porestere Robert G. Conklin and William L. Byers, was 



, Google 



, Google 



No. 21. DEPARTMENT OP FORESTRY. ii 

placed in charge of Forester Paul H. Mulfoid m tie latliT iJJU-t of 
the year. Mr, Coiiklin was transferred lo the Caledonia Division 
of the South Mountain Reserve after the death of Superintendi'nt 
David B. Moredith, and Mr. Byers was transferred to the reserve i.i 
Bedford county, leaving the land.^ in Tioga county near Ai*apli and 
the nursery at this place under the charge of Forester Mnlford 
Th'e detailed report of the operations of this uui'sery will he (oiiud 
in the report by Forester Robert G. Conklin hereinafter contained. 
The transfers above mentioned not having been made until about 
tlie end of the growing season, the report was submitted by Mr. 
Conklin. 



GREENWOOD NURSERY. 

The nursery at Greenwood was begun by Forester William I.. 
Byers, previous to his transfer to the nursery at Asaph. He was 
succeeded by Forester William H. Kraft, now in charge of the re- 
serve in northeastern Huntingdon county. Under Mr. Kraft's direc- 
tion the work there is progressing well and favorably. 

The germination of the seedlings in this nursery seems nol to luuf 
been so favorable as in the others. For this reason the number 
of seedlings is probably not up to the standard we expected. The 
ground however was in such a condition that a great deal of work 
was necessary to bring it np to the point where forest seedlings can 
be raised with ease and a fair degree of success, and much of th' 
time and expense bestowed upon this nursery was directed largely 
to this end. The inventory at the nursery at the end of the growing 
season this year, is as follows: 

White pine, am,2m 

European larch 0,551) 

White ash, 1,8(10 

Scotch pine, 5,5fl0 

Black locust, 18(t 

Butternut hickory, 27 

Shellbark hickory, 58 

Pignut hickory, 82 

Total all species, 514,397 

The expenditures thus far made upon this nursery include cost of 
labor, seeds, and tools, and to the end of 1907, are as follows: 
Various items of expense, 190fi (W. I,. Byers, 

Forester), $V2fi 20 

Labor from April to Deo. 1007 (W. H. Kraft, 
Forester), 671 35 
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Tools, 19((7, 7 90 

Seed for plautiog nursery, 1!)(I7, 246 35 

Salary of Forester from April to Det. 1907 

(7 moaths), 525 00 

One Iron Age Cultivator, oompU^te, 7 00 

Two wheelbarrows, 10 80 

Total, 11,596 60 

The arerage oost of the seedlings standing in the nursery at the 
end of 1907 is thus shown to be $3.11 per thousand. This rate ir 
too high, much higher than we expect it to be in the future. After 
nurseries are well established and begin to mn along smoothly, the 
cost of producing eeedlings can ajid should be kept down to a rate 
very much below the rate shown at Greenwood. The fact that the 
rate is high is no fault of the foresters but of the conditions which 
must be met in establishing a upw nursery. Another reason for the 
high rate is that the salaries of the foresters werp charged against 
the nursery and not jointly against it and the reserve, which would 
be a fairer method showing a smaller eost per thousand for seedings. 
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TRANSFER OF THE CAMP SANATORIUM. 



Hon. Robert S, Conklin, Commiasioner of Forestry, Hariisburg, Pa.: 

My Dear Sir: My last report to joa of tlif gcru'ial condition and 
work at the South Mountain Camp Sanatorium was up to January 1, 
1907. On June 1st of that year, this Camp waa, by authority of the 
Legislatun.' and at the i"e<iue8t of this Depaitment turned over to the 
Department of Health. Our relation to this work having now ended 
it is proper to make a bri-ef stati'meut of the organization and of the 
(service rendered by the institution, which was at that tinu' unitjue. 

So far as we know, no similar institution of the kind existed any- 
where in the United States. It was not a sanatorium in the or- 
dinary sense of the word; the State simply provided a plain cabin, 
air, water, fuel, and medical attendance up to August, 1906. From 
that time until June, 1907, it was possibh' for us to oiren a kitchen 
and dining hall and supply the patients with food. Previous to this 
date, August Ist, the term Camp Sanatorium was directly correct, 
as the patients were merely campers there, providing and preparing 
their own food, the cost to the State therefor being i>er year for each 
patient less than ^20M. 

It is safe to say, that of those who came to the camp afilicted 
with tuberculosis, about 75 per cent, were discharged either cured 
or with the disease arrested. This certainly placed the camp on 
the list of triumphant successes, and it raises the thought whether 
or not the camp idea, exclusive of feeding patients, might not well 
be extended upon the forest reserves to embrace the thousands of 
ailing citizens who are not yet upon the sick list, but who simply 
need a suitable outing to restore them to health and to a working 
condition. To place this idea in the most cold blooded form, it 
might be stated that, whether in or out of such an institution, tlie 
State at large in one way or the other is ultimately obligf'd to care 
for a large proportion of those who would seek the advantages of 
such an institution after they have fallen into the condition of 
chronic invalidism. This idea is, therefore, well worth considera- 
tion on the score of economy alone, leaving the element of philan- 
thropy entirely out of consideration. 

It is entirely proper that the Forestry Dei«irtment may here lay 
claim to the following: . 



First. The idea of siich a camp originated with it. 
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Second. Tbe su((<'ss of the institiilioii and its lionelits to the pub- 
lic may, therefore, be ri-editcd to the Forestry Department up to 
June 1, 1907. 

Third. The discovery of a suitable point for the location of such an 
institution and the demonstration of its suitability are also to be 
credited to the Forestry Department. 

Fourth. The public interest awakened by the successful work of 
the camp prompted a careful legislative examination which aided 
materially in securing the large appropriation made by the last leg- 
islature for conducting a vigorous war against tuberculosis in Penn- 
sylvania. 

Fifth. During the period of five years in which this experiment 
wat conducted, Ihe institution received from the State but $23,0011, 
with which suitable buildings were erected and the patients cared 
for; hence, the great work acL-oinplished with this small sum is evi- 
dence of a wise and careful adniinijiitration of the affairs of the camp. 

It should be added, that in addition to this sura, private charity 
bestowed upon the institution a sum in the aggregate about f3,00», 
and that three cabins were also erected by contributions received 
from individuals, or from the Women's Clubs of the State. 

It is a matter of great satisfaction to us that the continuance of 
this work and its enormous enlargement upon a liberal basis has 
been made possible by the generous appropriations of the last leg- 
islature, and that the institution is now in the hands of so compe- 
tent and zealous a director as the present Commissioner of Health. 

Appended to this report will be found a statement made by Dr. 
A. M. Eothrock, who is at present the medical oflficer in immediate 
charge of the camp. 

J. T. ROTHEOCK. 
June 1st, 1907. 



REPORT OF SOUTH MOUNTAIN CAMP SANATORIUM FROM 
JANUARY 1, 1907, TO MAY 31, 1907, INCLUSIVE. 

A. M. ROTHROCK. M. D., Camp Physlcfan. 

During the period of five months from January 1, 1907, to May 31, 
lfl«7, inclusive, we have treated forty-seven cases in the camp and 
of this number nineteen were discharged during these five months. 
The following table shows the result of these discharged cases: 

Disease arrested (i 

Much improved, __^4 
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Improved, - 

Unimproved 5 

Dfiitli, 1 

Ix'ft k'ss than a wet-k after entering camp (cause 

liomosiekness; good ease), i 

19 

Of this number the five who left us as unimproved were all far 
advanced in the disease when they entered the camp and would 
liave been sent to an inflrmarj' if we had one instead of to a camp 
for incipient cases. 

The average weight of our patients on entering camp was 117.67 
pounds, while the average weight up to date, including those who 
left, is 132.28 pounds. 

Twenty-eight patients remain with us and of this number twenty- 
six are steadily improving, one remains in about the same condition 
as last month, and one who entered camp very ill is losing ground. 

Twenty-nine patients remained in camp on January 1, 1907. 

By act of the legislature approved June 1, 1907, P. L. 381. the con- 
trol and management of the Camp Sanatorium were transferred to 
ihe Department of Health. With the close of this report, therefore, 
the Department of Forestry relinquish'es its management, which was 
taken over on the date stated, and is now being carried on by the 
newly created Department of Health. 
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FIXED CHARGE ON STATE LAKD. 



A Statemi'nt of the Amount Paid for Road and School Parjioscs i 
1907, Undei- the Act of April 5, 1J)05, P. L. 111. 



Under the provisioii of the above act, the ('ommissionep of For- 
ostrj- drew Lis warraiifs to the treasurei-s of school districts and 
boards of suiKTvisors for the amount due the.m reapoctiTOly, by rea- 
son of the location of forest reserves within their districts or town- 
ships, at the rate of 2 cents per acre for road purposes and 3 cents 
per acre for school purposes. In some instances it will be seen that 
for certain districts or townships the computation was based upon 
dilTerent areas. This was because at the time of settlement, when 
the land was purchased, one or the other of the above taxes was pro- 
vided for or paid. For this year, in all such cases where the taxes 
were provided for or paid, the Commonwealth paid nothing, even 
though it lenjojed these tracts in ownership for a ]>ortion of the 
vear 190T. 
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TUE FEUEKAL REFKAOTOKIEW COMPANY LEAHK. 

In the report of this Di'iHirtmeiit for tliu years lyUo-lOOG, there ap- 
pears a detailed statemeiil of Ihe leasing of lands in Huntingdon 
county to the above corporation, from tlie beginning of operations 
nnder the lease of Uecembei-, 1903. 

Kor the euneut year, revenues from this source and expenditures 
to be charged against these lands, are ae set out below. Royalty 
is paid by the lessfc at the t-atc of 5^ cents per ton, and in addition, 
during the year it paid the Kum of 1110.5)4 for wood removed during 
Ihe yeai-s 1006-07. This wood consisted of small trees, some of 
which fell down after the removal of rocks from the surface of the 
ground, and others which were in the line of the roadbed of the tram- 
way. The compensation for trees thus destroyed was provided for 
in the original leaee. 

Kevenues. 

.lanuary. 1007. 0!J« 31-224 tons, |o4 78 

February, 1907, 1,203 145-224 tons, 66 20 

March, 1007, 1,197 81-112 tons, . 65 87 

April. 1907. 1,297 103-224 tons 71 38 

May, 1907, 712 203-224 tons, 39 21 

June, 1907. 1.241 41-224 tons, 68 20 

July, 1907, 1.817 207-224 tons, 99 98 

August. 1907. 1,354 89-224 tons, 74 49 

September, 1907, 1,217 17-224 tons, 66 94 

October, 1907, 1,134 1 56 tons, 63 47 

November, 1907, 1,195 105-112 tons, 65 78 

December, 1907, 391 29-56 tons, 21 53 

Value of wood removed during 1906-07 90 94 

Total, 1848 83 

To show the profit to the Commonwealth accruing from the above 

undertaking, fho following account is stated as of December 31, 

1907: 

Purchase price of land, 1,087 acres, 69 perches at f2.75 
per acre, |2,990 44 

Interest on purchase price, 2 per cent., 354 53 

Fixed charges for road and school purposes, 5 cents per 



Total, If3.508 06 
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Royalties received from tlie aale of rock prt'- 

viously reported, $1,337 59 

Timber sold previously reported 93 00 

Royalties from the siile of rock for the year 

1907, 848 83 

'■Timber, 90 94 

lialaoce to be gained to recover inveehiient.. . 1,137 70 



$3,508 06 13,508 OG 
From the above it will be seen that the profit to the State to date, 
is (17^ per cODt. on the investment, with about sixteen years addi- 
tional time for the lease to run. 

The above calculation does not take into account the cost of the 
protection aud patrol of the land since its purchase. If this be re- 
garded the rate of profit on tlic investment falls to 41.85 per cent. 
The expenditures, therefore, still being in excess of receipts, it can- 
not be said that a net revenue is being derived, although at the 
present rate of income the latter will overtake the former within a 
few years. 



STATE FORESTS AS WATER SAVERS FOR THE PEOPLE. 



The importance of the State Forest to the citizen of this State is 
certainly made clear during every prolonged drought. The illustra- 
tion of the "Water Dam" on Montgomery Creek, which (supplies the 
town of Clearfield with pure water, gives a key to a situation which 
applies as well to other places in this State. It is in the iieadwaters 
of a mountain stream, the purity of which is guarded by the State 
owning the land and allowing nothing to remain on the ground 
which can defile the water. This water sujjply comes directly from 
the high hills. It is, therefore, abwve all drainage from infected, or 
infecting points. It goes in closed pipes to the distributing points, 
and is delivered in its original purity. There is sufHcieut head to 
carry it with force to stationary washstands in a six story hotel in 
Clearfleid. It could be made immediately available on any fioor 
for extinguishing fires. Furthermore, such a supply, coming from 
such a source, promises to be permanently abundant. The leaves 
and the roots conserve the rainfall which, in an open country, would 
run off as waste water, or as a freshet. 

Some years ago, Lock Haven became alarmed about a threaten- 
ing epidemic of typhoid fever. The disease was in a lumber camp, 
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above the source of water supply. The town had just cause for 
alarm because the drainage from a dirty, diseased camp was di- 
rected Into tbe drinking water of tiie people. The Forestry Cora- 
mission was appealed to. In a short time that water shed passed 
into the possession of the State, Its care for water purposes was 
delivered to the municipal authorities, and a perpetual pure water 
supply was guaranteed to Lock Haven, 

Two years ago the town of South Kenovo was in straits for pure 
water. Sufficient wells seemed to be out of the question. The 
water of the river was considered unfit for locomotives, and could 
hardly be regarded any better for the people. Again the Forestrj' 
Commission was appealed to. In a short time an abundant supply 
of the purest water was made possible to the citizens of South Ke- 
novo, on the most refisonable terms. 

The usefulness of the Forest Reserves of the State in this direc- 
tion is only commencing to be recognized. It cannot be long until 
the struggle for water between the home dwellers and the manu- 
facturing and transporting interests will be intensified, and every 
particle of the vast body of water which the forest cover of the 
State can hoard will be competed for. What is held by private 
parties will go to the highest bidder. What is held by the State 
ought to go first to the citizens for family use. and then what is left 
to other interests. 
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IfETOHT ox MUM' ALTO DIVISION OF SOUTH MOUNTAIN 
ItESEKVE FOE 1907. 



GEORGE H. WIRT, State Forester. 

Tilt work of the jcar L!H!7 on tiie Mout Alto Division of the South 
Mountain Reserve has been a continuation of tho work of former 
years to a very considerahh^ extent. As sut-h, several satisfactory 
advances over the work of former years have been made, while cer- 
tain adverse conditions have brought about the same unsatisfactory 
reenltB that were apparent formerly. 

It has been our policy to push tlie matters of iraproveinent, 
nursery, and plantations as rapidly and as far as possible. The re 
port of Mr. Lewis E. Staley, Forester, who has been in charge of the 
improvement work since September, 1906, is here inserted. 



IMPROVEMENT CUTTING ON MONT ALTO DIVISION. 

Improvement work on the Mont Alto Division has been earned 
on mainly at two locations. Most of the time was consumed on a 
tract situate near Tondtown, locally known as the Guilford tract. 
The other tract is situate near the Pearl of the Park, one mile south- 
east of the State Forestry Academy, on both sidea of the road lead- 
ing from Mont Alto to the South Mountain Camp Siinatorium. 

The Guilford tract comprises about twenty and one-half acres, 
and of this approximately seventeen acres have been cut over. The 
growth on the remainder of tlie tract is sinail and practically of 
one age gradation. 

Many years ago most of this tract was worked for iron ore. Sev- 
eral large holes or mines wore opened, and two large areas of sev- 
eral acres each, called mud-dams, were formed by the washing of 
the ore. 

The ground in places has been filled in aTOHiid the trees to a 
depth of several feet; the roots of many trees wen( cut by pros- 
pecting; the bark was chopped into and from some trees large chips 
have been removed and the wounds grown over. Evidently this, 
together with age, is responsible to a great extent for the condition 
of the stand. 
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On this tract the predominatiog species were chestuut, red oak, 
and black oak, the first being common on the majority of the tract. 
On the roeky ridges were found some rock aod white oak. Several 
hickory, pin oak, two ash, and a few black gum were also ft>und. In 
most places a tw'o stoiy forest existed, the upper story being a stand 
of many large mature trees and many overmature trees, and the 
lower story a promising growth of young trees that average about 
ten years in age. The predominating species in the younger stand 
are rock oak and white oak. The older stand of trees ranged from 
seventy fi*"e to one hundred and fifty-five years. One old oak was 
one hundred and seventy-six years old, as nearly as could be counted 
by the rings. 

Cutting on this tract was begun in the latter part of September, 
1906. About fifty-five cords of shingle wood were sawed into 
lengths of twenty-three inches. Some telephone poles and cord wood 
were also cut. About the latter part of November a number of 
trees were cut from which railroad ties wore taken, the tops of the 
, trees being cut into cord wood. It was soon realized that cutting 
into ties was not the most economic method of utilizing this material 
and in January, 1907, a local mill man was hired to mgve his mill 
into the tract, and orders to suit the timber were taken from lumber 
dealers. 

The trees to be cut were first marked by the graduating class of 
the State Forest Academy, under direction. Only those trees were 
marked to be cut that were mature or, for so.me other reason, were 
on the decline. These, of coarse, composed the majority of the older 
stand. 

Logging was mostly done by experienced woodsmen so as to avoid 
any unnecessary damage to the younger sland. When the logs were 
cut into lengths they were dragged to the mill by the mill-man's 
team. Dragging to the mill, sawing into sizes, and hauling to rail- 
road was done by the 1,000 ft. B. M., while logging, loading on cars, 
■etc., was by the hour. 

Expenses were as follows per 1,000 ft. IS. M.: 

Felling trees, |0 78 

Trimming and swamping logs, 30 

Dragging logs to mill, 1 60 

Crosscutting into lengths, 71 

Sawing into sizes, 4 00 

Delivering lumber to railroad, i)0 

Loading on cars at railroad, 33 
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Tlie number of board fttt cut fof apecial puiposts were: 

Building cars, i6,C41 bd. ft. 

Building wagons, ^0,381 bd. ft. 

House coiisti'uction, 38,854 bd. ft. 

Blocking (used for loading machin- 
ery, etc.), :i2,029 bd. ft. 

Railroad ties (number of ties), 283 

Waste (boards, odds and ends), . . . 34,556 bd. ft. 
Wire fence posts (number of posts), 24 

Prices received for tlie lumber varied from |9.0U to 12^.00 per 
1,000 ft. B. M., and were as follows: 

Car lumber, |19 00 to {20 00 

Wagon lumber, 22 00 

House construction, 18 00 to 20 50 

(Several long girders were sold at 
the rate of $25.00 per 1,000 ft.) 

Blocking, ■: 12 00 to 16 00 

Railroad ties: 

Ist class white oak, JO 60 

2nd class white oak, 45 

3rd class white oak, 25 

Ist class chestnut, 35 

2nd class chestnut, 25 

The bark was taken from 38 rock oak trees. When delivered to 
Mercersburg tannery the bark weighed 11,730 pounds. This was 
worth ?!).00 per ton of 2,000 pounds delivered. 

From the chestnut slabs and waste, iilastering laths were taken. 

Number of 4 ft. lath cut from quarter-cords of slabs: 

Pile No. 1, 649 

Pile No. 2, 581 

Pile No. 3, 543 

Average, 591 lath to a quarter -cord. 

Some of these were sold at |4.50 deliveivd to Fayetteville, and 
the remainder will be used at the State Forestry Academy. The re- 
mainder of waste was cut into lengths of 12 inches and sold at the 
rate of S2.10 per cord at mill. 

Aside from the lumber taken from this tract there was cut shin- 
glewood for 86,300 shingles. Most of this wood was cut from 
crooked trees sueh as would not make logs of a desired I'ength, or 
that were damaged in some way, or perhaps too small to be cut to 
advantage into dimension timber. 
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Following is cost per 1,000 shiogles for cutting into lengths, haul- 
ing to mill, etc.: 

Cutting into lengths, ?0 91 

Hauling to mill (average), . . . . i 21 

Sawing, 1 50 

Baling, 25 

Strap iron for baling, 07 

MiscellaneouB (saws, wedges, files), 12 

Total cost, |3 09 

These shingles sell at from 14.75 to $5.00 per 1,000 4-inch shingles 
at mill. About 40,000 shingles will be used for 8tate Forest Aca- 
demy dormitory. The following number of ahingles was sawed from 
three piles of shinglewood 8'x4'x23" or | cord in pile as shinglewood 
is ranked: 

Pile No. 1, 879 

Pile No. 2, 922 

Pile No. 3, 884 

Average per J cord, 895 4 inch shingles. 

Prom thie slashing of this tract cordwood has been cut at the rate 
of 60 cents per cord. The price per cord received for the wood 
varied from ^lAO to $2.00 per cord depending largely upon the 
amount of chestnut and qnality of wood each rank contained. 

This tract still contains a fairly good stand of young trees. Where 
good seed trees were found in mo^t cases they were left standing 
for future seeding. An abundance of sprouts has started through 
the growing season of this year and it is hoped to have all the wood 
removed by February, 1908, so tbat there will be nothing to inter- 
fere when growth starts in spring. 

The cutting near the Pearl of the Park was begun August 16, 1907. 
The area covered is about five acres. It extended from the road 
leading from Mont Alto to the South Mountain Sanatorium, about 
one-third mile up Brandon's Hollow, and about the same distance 
from Tarbnrner spring northeast along the ravine. 

This was merely a thinning, only such trees being removed as 
were mature. White pine was the predominating species. Several 
hemlock and chestnut were also cut. 

The trees cut ranged from seventy-five to ninety-five years old 
and from 60 feet to 112 feet from butt to tip of main shoot. No 
trees were cut under 25 inches in diameter, unless damaged in some 
respect. One tree cut along the Tarburner road measured 3 feet 8 
inches in diameter, breast high, from which 1,641 feet of salable lum- 
ber were taken. 



60 REPORT OF THE Off: Doc. 

The cost of setting a mill to saw -a smalt tract is practically the 
same as for setting to saw a large tract. Therefore, this lumber 
rost more per 1,000 feet for sawing into sizes than the former tract, 
and was as follows per 1,000 feet B. M,: 

Felling and trimming trees, |0 93 

Crosscutting into lengths, 81 

Dragging to mill, 1 27 

Helping driver to drag logs, 46 

Cleaning up slashing, 01 

Sawing into sizea, 5 00 



IS 18 
Tlie waste on this tract, sucli as tops and slabs, was of little value 

for fuel, being practically all sapwood, and was sold at the rate of 

20 cents per cord as it came from the mill. 
The branches of tops of trees left in the forest were lopped off 

and pressed as near to the ground as possible so that little time will 

be consumed in returning to humus. 





Guilford Tract. 
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■Worth on the sveisge tX per thousand or K.lK.a}. tCords. ITotal expeoses. 

In addition to the J3,282.50 received from the sale of products, 
there were used in the Academy dormitory 11,697 feet of lumber 
worth ?20 per thousand, or ?233.9i; 40,000 shingles worth $5.00 per 
thousand, or |200.00; and 9,530 plastering lath worth J4.50 per thou- 
sand, or 142.88 making a total value of |3,759.32, leaving out fifty 
to seventy cords of fire wood on band to be chopped and ranked. 

In addition to the above improvements, there were removed about 

five hundred cords of dead wood from Snowy Mountain, Sandy 

Hidge, Oak Mountain, Vineyard Hollow, and the Old Forge range. 

Small quantities of wood were removed from various other localities. 

Respectfully submitted, 

L. E. STAIiEY, 
ForeHter. 
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Fnmi tbe foregoing statement it will be seen that the trees cut 
were utilized as far ae was possible to tbe best advantage, and that 
everything was used up but the smaller branches; and that the opera- 
tions paid well. This policy should hold good at all times. In mo«t 
cases on this reserve an intense utilization pays Immediately, and 
the few cases where it will not pay now, will more than pay in 
future value to young growth. 

The report of Ralph K Brook, Forester, who has had charge of 
the ifont Alto Forest Nursery, follows: 

Mont Alto Nursery. 

The work of tbe year 1907 ha« prc^ressed rapidly and successfully. 
Considering tbe fact that the nursery is to be a permanent one, all 
efforts have been put forward to make it as nearly ideal as possible 

Tbe soil varies from a sandy loam to a stifF clayey sand and is very 
stony. During the past year much time has been expended in 
cleaning this area of stones and foreign material. In tbe middle 
of the field was a large hole from which clay had been taken for the 
manufacture of brick in the days of the Mont Alto Iron Company. 
This bole has always been both unsightly aud in the way. It is 
DOW almost entirely filled with tbe stones carted off tbe nursery, 
and during next seasou it is hoped that it will be covered over and 
planted with trees of various species. 

Weeding and Mowing, 

Weeding was started in earnest early in the month of May and 
was kept up until late in September. Much was accomplished in 
tbe subduing of obnoxious weeds. Tbe most difficult weed handled 
was the Galinsoga parviflora, a naturalized weed of the tropics, that 
has been in this locality for a comparatively short time, but now a 
bane to successful gardening. This weed is a tenacious plant and 
hard to eradicate by ordinary methods, as it propagates by root de- 
velopment. During tbe season nearly one hundred and seventy dol- 
lars were expended in the subduing of this weed alone. Tbe wild 
carrot, once so prevalent, has been almost entirely removed. The 
wild radish and Canada thistle are still troublesome, but it is hoped 
that more will be done with these weeds in another year. The use 
of manure has been abandoned on account of the numerous weed 
seeds therein contained. During the months of July and August 
one man was kept busy almost the entire time mowing unused por- 
tions of the nursery and exterior adjoining reserve lands in the en- 
deavor to stop tbe annual pollution of the nursery with wind dis- 
seminated weed seed. 
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Area. 

The total area set apart for aareery purposes approximates seven 
(7) acre«. 

The area of the old nurser; (prior to 1907) comprised the follow- 
ing area: 

Pine section, 5,880 square feet. 

Large nnrsery, 21,420 square feet. 

Total, 27,300 square feet. 

During the year 1907 the enlarged area was: 

Old nuraecy, 27,300 square feet beds.- 

Transplants, 6,700 square feet beds. 

1-year seedlings, 15,288 square feet beds. 

Tulip poplar, 4,760 square feet beds. 

Hardwood rows, 112,500 square feet beds. 

166.548 square feet. 

During the year 1908 the hSrdwood rows will be abandoned and - 
beds used entirely. The area now prepared, not counting walks, 
for the work up to November 1, 1907 is: 



Old nursery, 14,532 square feet. 

Annex, 16,804 square feet. 

New ground, 48,020 square feet. 



79,356 square feet actual bed surface. 
Roads and Paths. 

For convenience in hauling a road at right angles to the public 
road was laid out, and partly made. The road bed is nearly level 
and in another season this road will be covered with refuse from 
the saw mill and sprinkled with a chloride solution making plant 
growth upon its impossible. At regular intervals throughout the 
nursery patbs will be laid out and filled with saw-dust. 

Fertilizers. 

As before stated the use of barnyard manure has been discon- 
tinued, and commercial fertilizers have been used to restore the wAl 
to H proper condition of tilth. The use of lime has been found detri- 
mental to coniferous and to some of the broadieaf seedlings and is 
now used only as a mechanical ingredient of the compost heaps. 
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Wood ashes have been found to be one of the most important availa- 
ble materials and a considerable quantity of these has been gathered 
and nsed. Since its use healthier and more vigorous seedlings have 
been obsorved, also the growth of moss on the beds considerably 
lessened. During the past year all materials available for the 
forming of cOmpost hfiaps have been" gatheied and heaps formed. 
There are now six large heaps in the nursery the first of whieh-will 
become available for the next year's work. 



BEDS. 

The arrangement of the beds is to have them all with the long 
side paralkl to the Mont Alto — Fairfield public road. This arrange- 
menf will make the wheeling of stone and composting material less 
burdensome, the irregularity of shades less conspicuous, and also 
allow of some natural shading. On account of extra weeding and 
the cleaning of paths, beds as long as the slope of the land will per- 
mit will be used, Walks and paths over one and one-half feet wide 
will be discontinued. 

Sowing of Seed. 

Excepting in the case of black walnut, shellbark hickory, hardy 
catalpa, white ash, and persimmon, all the seed was sown in well 
prepared soil. This year most of the seed was sown broadcast 
both on account of preference, and the limited time at hand. Be- 
fore this was done, tests of the seed were made and the seed sown 
in such proportions as would produce the most favorable results, as 
shown in the following table of sowing, for one hundred square feet 
of bed surface, viz.: 
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Hardwoods. 

No definite scheme of sowing these seed was used during this 
season. The walnuts were sown 6" — 8" apart, and the smaller seed 
so that they would touch, except in case of the tulip poplar which 
were sown at the rate of 1.15 pounds per hundred square feet. 
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Further Work. 

Nothing of unusual iuterest was noted during the j'ear, excepting 
that the tendency of the white pine to grow yellow in small eec- 
tiona throughout the lower part ol the nursery, possibly caused by 
the lack of nitrogen in the soil. The usual methods of introducing 
free ammonia into the soil did not cause any appreciable result. 
The European Larch falls below the standard of height for one year 
seed. This is probably due to the condition of the soil. It is hoped 
during the next season to sow this seed in a lighter and more porous 
soil. 

Table of Heights for One Year Seedlings. 

Walnnts, 8"— 3X" White pine, 2"— 2.5" 

Ash, 6"— 17.5" Scotch pine 3"— 5" 

Catalpa, 8"— 16" Balsam fir, 5"— 1.5" 

Persimmons, ... 2.5" — 7" European larch, . . . 1° — 8.5° 

Shellbark, 6°— 8" Black locast, 3"— 8" 

Rock oak, 5"— 10" Tulip poplar, 1.5"— T 

There are two things which demand immediate attention if the 
work here is to be a decided success. These are a system of water 
pipes and a fence for protection. During the summer a tank of 
five barrel capacity was purchased as a temporary makeshift. It 
was impossible to haul water in sufficient quantity, especially in 
time of severe drought, as in the early part of August last when the 
temperature of the soil ran up to 104 degrees and no rain for aev- 
eral weeks. A fence is necessary to protect the nursery from being 
continually trampled over by cows, horses, and from scratching by 
fowls belonging to adjacent land owners and renters. 

Total Costs. 

Fertilisers, J78 42 

Tools, 37 28 

Sundries, 98 

Weeding, April 1-November 1, 219 25 

Superintendence, 780 00 

Miscellaneous labor 357 30 

Seed, 388 58 

For 1907, f 1,861 81 

Students' labor, 3,000 hours. 
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InTCDtory, November 1, 1907. 

Fraxinus Americana, 23,198 

Botiinia pseudacacia, 1^00 

Catalpa speciosa, 2,450 

Diospjros Virginiaua, 6,000 

Quercua prinuB, : 369 

Hicoria OTata, 635 

Hicoria glabra, 2,950 

Jnglans nigra, ' . ■ . 2,567 

Liriodendron tiilipifera 500 

Larix Europea, , 53,600 

PinuB strobuB — 1 year seed, 688,000 

Pinus BtrobuB — 2 year seed, 189,000 

Pinus BtrobuB — Transplants, 9,000 

Pinna sylveBtris, 50,000 

Pinue ponderosa, 500 

Picea excelsa — 2 year seed, 90,000 

Picea excelsa — 3 year Beed, 73 

Abies balsamea — 1 year seed, 80,000 

Total, 1,200,142 

BespectfuUy Bubmitted, 
RALPH E. BROCK, 
Forester. 

Both Mr, Staley and Mr. Brock are to be commended for the care- 
ful and faithful attention they ha^e given to their work, and es- 
pecially for the success which they have attained. 

In the spring of the year the planting at Caledonia was continued. 
Twenty thousand white pines were used to fill in the fail places of 
th« other plantation and the remaining portion of the open ground 
on the east side of the Chambersburg and Gettysburg pike extend- 
ing from plantation of last year toward the location of the old flint 
mill near Mount Union. Five thousand white pines and 500 honey 
locusts were planted at the "Mart. Carbaugh" place, and 1,300 honey 
locusts as a hedge about the Academy grounds. Two thousand wil- 
low cuttings were planted on the Monaghan field. In the fall there 
were planted on an open field of the "Irishtown" farm beyond Pond- 
towH 630 shellbark hickory seedlings, one year old; 2,950 pignut 
hickory seedlings, two years old; 1,300 black locust seedlingfi, one 
year old, and 5,000 white ash seedlings, one year old. There were 
also planted by way of experiment 350 rock oak seedlings, one year 
old, on an old mud dam east of Pondtown. The total planting are 
the year in this locality was 36,930 seedlings, of which 21,930 came 



No. tt. DEPARTMENT OP FOREBTRT. «7 

from the Mont Alto nursery; alao 2,000 willow cuttings obtained 
from I>elaware. 

An inspection of the former plantation* shows a satisfactory 
growth in all. In the summer it became necesaary to remove from 
the white pine plantation of 1902 on Monaghan field sewral entire 
seedlings and a number of shoots which were affected by insects. 
These shoots were carried ont of the plantation and burned. A 
measurement of one hundred and twenty-five trees unaffected shows 
an average growth for this year of sixteen and seven-tenths inches. 
The maximum growth for 1907 was thirty inches. A review of the 
growth since planting is as follows: 
Average growth in height in 1901, 5,89 inches. 
Average growth in height in 1905, 6,98 inches. 
Average growth in height in 1906, 12.08 inches. 
Average growth in height in 1907, 16.7 inches. 
Height of tallest tree in plantation in 1907, 91 inches. 
During the year one white pine cone was found on one of the 
small trees. It was of fair size and had several well formed seeds 
in it. The shoots of the willow plantation made an average growth 
of about twelve and five-tenths inches. 

The experiment garden which was laid out on the Monoghan 
field was fenced early in the year, but owing to the work of the 
Health Department, and the fact that the land was turned over to 
that Department, the garden was abandoned. 

During the summer the road from the Park to the Pearl of the 
Park was rebuilt and well graded under the direction of Superinten- 
dent David Knepper. There was practically no cutting done but the 
dips were filled (at one place five) feet with large stones well 
packed so as to bring the road up to grade. On top of the rough 
stones was placed a layer of crushed stone one to two inches in 
diameter varying from eight to twelve inches thick. On top of this 
was scattered screenings from the crnsher and fine furnace slag. The 
road averages eight feet in width. The following is a concise state- 
ment with refence to the work: 

Ijength of road in feet, 2,250 feet. 

Average width of road, 8 feet. 

Average depth of crushed etone, .... 12 inches. 

Number of days work of crusher, 24 

Cost of crusher at |3,00 per day, ?72 00 

Cost of coal (17,620 lbs,), 33 18 

Days of cart hauling, 84 

Cost of carting at |2.50 per day, f210 00 

Day labor at f 1.50 per day, 473 00 

Labor by students of Academy 450 hours. 
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In the fall there were obtained about one hundred bushels of white 
pine cones from which fifty pounds of seed wtre obtained. These 
cost not more than about thirty-five centa per pound and are of a 
fair quality. There were also obtained about eighty bushels of 
black walnuts at about forty cents per bushel, and thirty-five pounds 
of yellow poplar seed at thirty cents per pound. 

During the year this Division was almost entirely free from flres, 
there being only one, covering probably one hundred and fifty acres 
of reserve land. It was on Pino Mountain in Bricker's range. 

The two principal difficulties of the year were with labor and 
lack of funds for tools and machinery. There were no grounds upon 
which we could insure permanent labor to any one although there 
is enough to keep a large force busy for several years continuously. 
Neither could we pay a price which would induce a day laborer to 
stay with an uncertain job when other jobs were paying higher 
wages and offering better inducements. Ah a result our work was 
unsatisfactory, at some times actually stopping, resulting in our 
loss, and at other times coming at a rush so that the best results 
could not be accomplished. By not having our own mill and ap- 
pliances we are handicapped at all times for we cannot expect to 
get the best returns from our improvementa if we count on hiring 
local mill men to move from tract to tract at a large expense to us. 

Several improvements in the matter of accounts have been made. 
The "Labor Account Sheets" are of great value. A more thorough 
understanding of the "Time Sheets by" has made their use more 
appreciated, but at the same time it has shown the need of a uni- 
form use of terms. As far as the individual's time sheets are con- 
cerned, there were v«ry few of our laborers who could write, hence 
the time sheets were not desired by them. They were simply given 
to understand that the timekeeper's time was to be final. However, 
it should be insisted upon that the laborer keep his own time or 
have some one keep it for him on our time sheets. Card catalogues 
have been devised for keeping account of receipts from various oper- 
ations and various products, as well as of the expense connected 
with the operations. Our system of inventory is not yet completed 
satisfactorily, but is on a fair road to completion early in the new 
year. It Is an extremely difficult matter to handle where so many 
interests are concerned and where appliances are very frequently 
borrowed from one department to be used in another department 
and never returned. 

The following is a brief statement of progressive steps still to be 
taken. Most of them have been dealt with in previous reports: 

Road system planned and extended, to consist of two miles of 
main road to each square mile area, eeeondary roads and trails. 

LNtinzojoy^.OO^Ie 
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Ail roads to be in control of Department. 

A per acre allottment of money for road building. 

Information in reference to wood utilization in the State so as 
to be of use to foiesters in charge of reserves. 

Purchase of small mills by Department. 

Introduction of new industries in regions of reserves for utiliza- 
tion of small stuff. 

Improvement of present large nurseries rather than establishment 
of others, except small ones in charge of rangers. 

Rangers established on reserves to be men of credit and of good 
qualities; to report directly and on time sheets to Forester iu charge 
of reserve; to be given to understand that watching for trespassers 
is but a small part of their duties; to have in charge the roads in 
tlieir range and to be responsible for the condition of the same*; to 
care for a small nursery and to help with the improvement work in 
their range; above all to be given telephone service. 

Establishment of fire towers and system of fire signals and tele- 
phones. 

Accounts to be kept on each reserve by Foresters and statement 
made to him each month or oftener of tran.«actions by the Depart 
ment with reference to his reserve, and statements of accounts to 
be made by Forester each month and forwarded to the Department. 

Effort made to obtain a permanent force of laborers on each re- 
serve and have them busy the entire year. 

Purchase of interior tracts. 

Permanent demarkation of boundaries where possible. 

Determination of line between Mont Alto and Caledonia Divi- 
sions of South Mountain Reserve. 

A definite charge of |5.00 for each bee tree to be cut with condi- 
tion that the bees shall be cared for. 

Manual for use and instruction of the Pennsylvania Forest Ser- 
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REPORT OF THE 



STATE FOREST ACADEMY. 



There have beeu of late eeveral references to the State Forest 
Academy in cui'reut forestry literature to the effect that the Aca- 
demy is Dot fnlfllling its original purpose or is trying to get away 
from that purpose. Such criticism can only be made in ignoraDce 
of the purposes of the institution and of its workings. It was es- 
tablished for the purpose of satisfying the immediate and future 
need of the State for men who could be placed in charge of the State 
frfpests to make them yield their greatest service to the State. Such 
a need is for men who are trained to meet practically and success- 
fully the problems which they will have to solve in the management 
of the State forests, and these problems are not simply protection 
from man and fire. There is concerned the prodigious task of trans- 
forming barren, waste, or almost worthless mountain land into for- 
est clad hills from which the State's people and industries receive 
incalculable blessings. 

To understand even the first step toward bringing about such a 
transformation it becomes necessary that a man have a sufficiently 
trained intellect to grasp at least a few of the laws of plant growth, 
the requirements of plants, the relation of species to soil, effects of 
light and shade, etc. No two areas are exactly alike and a deci- 
sion must be made as to the proper work for that particular area. 
For the complete transformation it became necessary to have an 
ideal, to understand it and to reach toward it; and this requires con- 
siderable training along various linea. There must be a considera- 
tion of the economic importance of the forest to the State, the 
principles of forest production and tendance, proper protection and 
utilization, organization, business regulation, and administration. 

An attempt to impart »uch instruction to young men not having 
a common school education, was made and proved a failure. Con- 
sequently it became necessary to demand of all applicants such an 
educational standard as would insure a more or less satisfactory 
foundation upon which to build our superstructure with more cer- 
tain expectations of the results. With each advance in require- 
ments of admission thus far, better results are apparent. I^rst 
there was the examination covering the common school branches 
and the physical examination then these examinations and the re- 
quired bond. 
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If the Academ; was supposed to take nueducated boys and train 
them in the simplest affairs connected with forestry practice, with 
the intention of their filling the lowest grade in a forest service 
above that of lat>orer, then it has failed of its purpose, for it is do- 
ing better than that. It is supplying a demand of the State which 
is of more importance, namely, men who can manage its reserves 
and develop them in accordance with the purposes for which those 
leserves were established. Under present conditions each man in 
charge of a reserve can train his own rangers as well as it could now 
be done at the Academy. This is in accord with the idea that as 
far as possible the rangers and laborers should be drawn from the 
local population, an idea which needs no justiflcation. 

At the same time, it is also true that the demand for an educa- 
tional standard as part basis for admission to the Academy may 
tend to reduce in number of appointees young men, brought up in 
the country, in wooded districts, and occasionally in the towns, who 
have strong constitutions, a love for outdoor life, and the woods 
especially, and plenty of good common sense, but who, it is claimed, 
have not had the opportunities of education such as is presented to 
young men in the cities, who unfortunately too often have every- 
thing needful but common sense and do not seem able to imbide 
any. Apparently this is a misfortune to the forest service and to 
the young men themselves. However, it has been the experience 
of all grades of schools that when a country boy desires to enter 
their doors, he has the "grit" to prepare himself so as to pass a 
creditable examination, and a fair proportion of country boys are in 
the higher schools of learning to-day. In this day, the boy who com- 
plains of no opportunity means by his complaint that he is lazy and 
has wasted opportunities. Too often our letters are from young 
men who do not like to study but simply love out-door work. The 
expression sounds like that of a boy who piays "truant" when he 
knows that he ought to be at school. Of course there are excep- 
tions, brit tbere is still a chance for them in the service if they 
really desire to enter it. It is not, then, a disadvantage to the State 
to eliminate the class of young men who have not the stamina to 
compete in an examination for which they can prepare in a com- 
paratively short time. It takes a man with considerable moral 
fibre to do the duty demanded in the management of a reserve, and 
the entrance txamination is a fair test along that line. Where it 
is not, the checks in the Academy will weed out the undersirable 
appointees. 

It is more than probable that the adverse criticism is based upon 
the stand of requiring an educational qualification for entrance, and 
with it the completeness of the curriculum. Outsiders not under- 
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standing the meaning of the term "warden" in our State laws have 
naturally decided that such a curriculum is utterly heyond the need 
of rangers and hence in speaking of the Academy as a "ranger 
school" are in error, where as we are warranted in giving the term 
"warden" its broadest meaning in accordance with our needs. 
Naturally, then, the next step in the outsider'a thought is that the 
idea of "practical instruction" is not compatible with the mainte- 
nance of the present curriculum. That is not the fact. Such a cur- 
riculum might be handled from the theoretic point of view, alone, 
but the results would be quite unsatisfactory. At the same time the 
men who are needed on State reserves could no more be trained to 
the best advantage by practice alone than could a physician. How- 
ever, a iwoper blending of theory and practice produce the best re- 
sults and that is our object. Theory is necessary and we teach it, 
but it is taught in such a way that its practical application is patent. 
The natural conditions or objects are used wherever it is possible 
to do so, and at least half the time is devoted to practice out of 
doors. 

Thoroughly considering the statements just given, I now ask for 
what I believe to be a step further in advance, namely, the elimina- 
tion of the subjects of civil government, algebra, and plane geome- 
try from the curriculum. Civil government and algebra are now 
subjects of examination. The examination should cover these three 
subjects in their entirety. Apparently this will be no hardship as 
most of the students in the last two classes have covered the sub- 
jects and preferred passing examinations in them here rather than 
cover the ground again. Such an elimination would make possible 
a more thorough consideration of silviculture, management, and 
work preparatory to mapping; all of which are very essential sub- 
jects. 

I would further suggest that at the earliest possible date some 
arrangements be made so that a class of at least six men may be 
here each year as student rangers. These men might be some of 
the more progressive rangers in the service to-day, or may be young 
men who are adapted to the work, from the various localities in 
which reserves are situated, and who perhaps do not care to com- 
pete for appointment as a regular student of the Academy. These 
trained rangers could then be substituted for the present untrained 
and often uneducated men in those particular localities, or in others 
as the demand might be. The principal qualifications in these cases 
should be physical ability and general good character. 

During the year 1907, the teaching force of the Academy has been 
changed and increased to the advantage of both the faculty Tind 
students. Prof. W. A, A. Beinhardt, graduate of Johns Hopkins 
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University, has charge of chemiatry, geology, physics, eeonomics, and 
German, vice H. B. Kreider, resigned, and Prof. Joseph H. Ulick, 
graduate of Lafayette College, has charge of the mathematics, ele- 
mentary botany, physiography, and zoology. 

The work of the instructors, and the students as well, has been 
above the average of past years, more than justifying the presence 
of the additional instructor. The general air of the Academy as 
expressed by the attitude taken by the students in their work and 
conduct has changed for the better. There is a growing spirit of 
interest in the work and a better conception of the need lor men who 
are above the average. 

The work of the fi^d during the past year has been very satisfac- 
tory; however, there is still room for improvement in many ways. 
For the most part the students did their duty but there were some 
who shirked, and this will continue to be the case until a summary 
dismissal is made on the grounds of undesirability. The first sum- 
mer's work must be made rigid enough to test "the nerve" of the 
student; for it is wise to discover the good men as early as possible, 
as well as the shiftless ones. 

As soon as appropriations warrant, students should be given an 
opportunity to visit different reserves, utilization plants, and lum- 
bering operations. The instructors of the forestry subjects should 
also be given these opportunities. Thoy are expected to teach their 
subjects in accordance with the needs of the State reserves. How 
are they expected to know of those needs? This is an important 
proposition. The year has seen the beginning of a new dormitory 
and recitation building which wili add materially to the Academy 
in many ways. 



■ COMMERCIAL PULPWOOD PRODUCTION IN PENNSYLVA- 
NIA. 

'■ December 30, 1907. 

Hon. Robert S. Conklin, Commissioner of Forestry, Harrisburg, Pa.: 

Sir: Your consulting Forester reports that he has inspected the 
plantation of Carolina poplar growing near Tyrone. 

This plantation was started nine years ago. Instead of cuttings, 
trees from six to ten feet high were planted. The rate of growth 
has been very unequal in spite of the fact that so far as could be 
observed the conditions of soil were much the same everywhere 
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over the plantation. The only exception to this statement which 
was visible was that in some places the side hill has heen dug and 
leveled ofE into a sort of floor for say fifteen feet. At such points 
the growth of the trees was markedly greater. On the average it 
is fair to say that on such level places where the soil has been 
loosened, the diameter of the trees at four feet from th'e ground was 
about five inches. In the other portion of the plantation the diame- 
ter of the trees was under four inches. From twenty-five to thirty 
feet would be about the average height throughout. It may readily 
be seen with a little more attention better results would have been 
attained. Theae trees were planted from ten to twelve feet apart. 
There are now certain oonclusione which may be safely reached 
from these statements. 

1. The managers of the paper manufacturing company which 
planted the trees evidently are satisfied that Carolina poplar is a 
desirable wood for their purposes. 

2. It is clear that the paper manufacturers are commencing to 
look with apprehension upon the growing scarcity of wood for pro- 
duction of paper. 

3. The location of this plantation so far as soil and moisture are 
concerned is almost as unfavorable as is possible for Carolina Pop- 
lar. It is high up against the slope of the mountain where the soil 
is thin, cold, and dry; yet in spite of this, though the growth of the 
trees has been unusually slow for this species of tree, it may be 
safely affirmed that it is as great as usually made by more desirable 
species on better soil; and it may be confidently expected that in 
ten years more these trees will be ready to cut. After this the 
production of the second crop from the roots and stumps will follow 
more rapidly. 

4. There are many acres now owned by the State which might be 
advantageously devoted to the growth of Carolina poplar for paper 
pulp purposes. Such for example are the lower, moist grounds 
which are not especially suitable for other species of trees but which ' 
are well adapted to the growth of the poplar. Near Graeftenburg, 
such location can be found. It should be remembered however that 
the young poplar shoots are eagerly eaten by browsing animals and 
that the trees should be protected against such danger. 

In regard to the insect enemies of the poplar, I may say reports 
differ. In the case of the plantation, in question it is said that the 
oyster shell scale covered the young branches and thus retarded the 
growth of the trees. It is further alleged that after spraying the 
trees promptly resumed vigorous growth. At the time of my visit 
there did not seem to be any scale on these trees. 

On the other hand, I made inquiry of a most careful and competent 
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obaerrer as to whetlier or not he could see any danger to the Caro- 
lina poplar in his examinatioas over the State, He replied that 
wherever he had noted the presence of the San Job^ Scale on the 
tree there was but little damage done, for the rate of growth of the 
tree was so great that it kept ahead of the scale. 

These apparently conflicting statements may probably be recon- 
ciled. In the one case, a more fertile soil gave the tree the advant- 
age over the scale. 

I would, therefore, recommend that extensive planting of Caro- 
lina poplar he commenced by the State as early as possible. So far 
as I know no other tree promises to bring so speedy a return and 
for which we may so certainly expect a remunerative market. 
Respectfully submitted, 

J. T. BOTHROCK, 
Consulting Forester. 



GENERAL REPORT ON THE PENNSYLVANIA STATE FOREST 
RESERVE IN BEDFORD COUNTY. 

WILLIAM L. BTERS, Forester. 

This State now owns or has under control in this county at least 
nine thousand acres of mountainous land located in Colerain, Cum- 
berland Valley, and Southampton townships in the southern por- 
tion of the county, including and suiTOunding the great Martin Hill, 
extending about one mile to the ■east of Rainsburg, south of Tuasey 
Mountain to the Maryland State line, east as far as the foot of 
Tuissey Mountain at the mouth of the Sweet Root Gap, and west as 
far as the weet side of Evitts Mountain. The land was Ixiugbt in 
four different portions. The first in 1902, the second in 1903, the 
third in 1904, and the fourth and last tract in 1907, The warrants 
were issued in the names of Cegg, Ketternan, Mouir, H'erring, Whet- 
stone, Roof and others. Most of this land was used to supply the 
bark for the tannery which was situated at Rainsbnrg. The rock 
oaks were cut and peeled, the bark taken, and the logs left to decay 
in the woods. Therefore, there is very little merchantable timber 
now standing on this land except along the streams and in small 
groups on the ridges, A few farms were also cleared on this land, 
such as the Wertz place, the Blankly, and the Ressler place. These 
places have not been cultivated for a number of years. They are 
growing up with forest, but in most cases are being covered with 
species of trees that are of no use for lumber. 
6 
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There are at preaent a small house and barn situated on the 
Blankly place which is used by the ranger as a lodge. The land for 
most part is covered with young chestnut, rock oaks, white oaks, 
yellow poplar, and locust of good growth and density. In the hol- 
lows along the streams arc found old and mature white oaks, chest- 
nut, rock oak, yellow poplar, etc. In one or two of the hollows is 
also to be found hemlock. There is a certain portion of this land 
that is covered with sCTub oak, but in most every case where scrub 
oak is found you will also find young chestnut and rock oak about 
as high as the scrub oak which will in time become large and shade 
out the oak. Scrub oak is a species that never becomes large and 
it cannot endure shade. The scrnb oak in most cases is the first 
tree to cover the land completely after a fire. It thus prevents 
erosion of the soil by water and also prevents rapid evaporation. 
Aside from this it has no use and should not be found in an ideal 
forest. On a few of the ridges are very good grovFths of chestnut 
and rock oak in dense stands, which should in a few years be thinned 
so as to give more room for the trees to mature. Along the stream 
there are found trees that have about reached their greatest develop- 
ment. These should, as soon as conditions allow, he cut out to give 
the younger growth a chance. 

This land has been surveyed by different surveyors for the various 
owners and in some cases the surveys do not join properly. Many 
of the lines have been surveyed so long ago that it is impossible to 
follow them without the aid of a compass. 

The reserve will he resurveyed as soon as possible. The outside 
lines will he marked by having numerous trees along the lines 
blazed and the blazes painted white. Notices will be prominently 
displayed and at intervals along the lines will he placed the mark 
known as the "State Blaze." This blaze consists of an "X" marked 
on the tree and then painted white. The blaze is put on the tree 
facing the State land. 

People who go upon State lands are expected to abide by the rules 
made by the Forestry Reservation Commission, The Commissioner 
of Forestry is the President of this Commission and has direct 
charge of the reserves. 

This land was brought by the State as a forest reserve for the 
production of timber, for the preservation of the water supply, to 
equalize the stream flow, and as a recreation ground for the people. 
The land, therefore, belongs to the people of the State as a whole. 
The developing and managing of this land should be of interest to 
every citizen of the State. It is the policy of the State to plant 
up all the vacant places found on the reserve and to do this it is 
necessary either to buy or raise young trees. Experience has taught 
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that it is cheaper for the State to raise seedlingB, and this is heing 
done in the different forest nurseries, a small one being on this re- 
serve. 

Boads. 

The roads on this reserve could be used as fire lines and for rapid 
communication from one end of the reserve to the other. These are 
nearly all grown shut, so that the expense of opening will be in 'ex- 
cess of other roads which were opened a few years ago. I think 
that the sum of eight to ten dollars per mil* will cover the expense 
of opening the roads eight to nine feet wide. Labor is very scarce 
and is worth twelve and one-half cents per hoar. Two men should 
be able to open a mile of road in three days. In some cases when 
the brush is not so thick, a mile should be opened in less than three 
days. Some roads will take longer than three days per mile. 
The road from Sparks' to the Richie place, about one mile, should 
be opened in one day by two men, costing $2.50. 

Beans Cove Boad. This road ia very much grown up, mostly 
with barren oak. It extends across the John J, Cessna (No. 12), the 
W. P. Scheel, and across the Jane Ketterman tracts, connecting with 
the main Beans Cove Boad in the south end of the Ketterman tract. 
It also runs upon the Tate tract and connects with the road that 
runs to Sparks' place. The distance is about three to three and one- 
half miles. It would take from ten to twelve days to open it, cost- 
ing f25.00 or more. It would protect our land from fire coming from 
Sweet Boot Gap and offer a means of rapid communication with the 
southern end of the reserve and with Beans Cove. 

The Bichie Boad extends from Sparks' place through the larger 
part of the Slizabeth Herring tract to the Bichie place on the 
Andrew Mouir tracts, thence on across the Andrew Mouir tract, di- 
viding us from the Mary Wiland tract. The first mile of this road 
could be opened for about $3,50. The rest would cost from |8 to 
|10. Total distance is from two to two and one-half miles. It 
would take from three to five days with two men. 

A road runs across the western part of the Jacob Whetstone 
. tract down on the Bastian and Mary Cegg tracts, a distance of from 
two and one-half to three miles and could be opened in from eight 
to ten days at a cost of about |30.00. 

The Sparks' Road extendi eastward from his place on the Eliza- 
beth Herring tract, across the northwest comer of the Tate, across 
the eastern portion of Henry Whestone tract and part of the Thomas 
Brown to the Bedford Boad. This road can be left for another 
year. The Bedford Road extends across the Thomas Brown, Also 
a road that runs along the top of the mountain from the Bedford 
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Road extending across the TJiomas and John Brown tracts can go 
lor at least another year. These roads can be traced very well by 
the use of the forest maps now in existence. 

These roadB will give us a fairly good fire lane system. As soon 
as there is more money available for this work there are numerous 
other roads that should be open, but more for rapid communication 
than for fire lines. 

Improvement Cutting, 

On this reserve there are a few places that could be improved by 
thinning. The main thought is, will the improvement pay? Labor 
is scai-e and wages high. There is no sale for cord wood. The -near- 
est railroad station (Lutestown, P. K, R.), is eight miles distant from 
the northern part of the reserve and twelve to thirteen miles from 
the southern part. In most cases the workmen have a walk of from 
three to seven miles to their homes. There is not enough timber 
in any one place to warrant fixing up roads, etc. 

We conld make a light thinning on about fifty acres situate on 
the ridge at Sparks', but we could get nothing but cord wood for 
which there is no sale. There are about ten to twelve M. feet of 
hemlock and birch in Sweet Root Gap that has reached its maturity, 
but a good road would have to be built into the Gap to get the lum- 
ber. This road would cost at least $500 and we would also have to 
repair two and one-half miles of other road, coating at least another 
$500. The timber that should be cut is much scattered throughout 
the hollows, so that it would cost at some places twice as much as 
the product is worth. 

There is not enough timber for a lumberman to make a bid on it, 
else it would be advisable to sell it on the stump down to a certain 
diameter. The tract of fifty acres of mixed wood is about twenty- 
five to thirty years old and has much dead chestnut and pin oak 
on it about six inches in diameter. This would produce cord wood 
only. It would take at least $150.00 to $175.00 to make the thin- 
ning without getting any returns. There are a few old scattered 
pitch pine on the Henry Whetstone and the Jane Ketterman tracts 
that should be cut, but it would also cost more for lumbering than 
the timber would bring. We might be able to sell some of the old 
rock oak on the Hannah Whetstone for the bark. This would not 
cover more than five acres and would produce about twenty tons of 
bark. 

Pulp Wood. 

We have a small amount of cucumber and linden in Sweet Koot 
Gap but it would not pay to get it out. The distance is about eleven 
miles to the railway station, Mr, P. Dell Everett has furnished a 
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list of the species, specifications, and prices paid for tbe same, de- 
livered at Lutestown station: 

Specifications. 

All wood must be peeled of bark, billets 5 feet long, pieces as 
small as 4 inches. Large pieces must be split. Decayed pieces 
must be cut out. One hundred and sixty cubic feet to the cord, de- 
livered at the railroad. 

Fir, poplar, cucumber, aspen, mixed, |6.00 per cord. 

Maple, birch, beech, sugar, gum, elm, ash, sycamore, butternut, 
mixed, |4.80 per cord. 

Jack pine or yellow pine, white pine, |4.60 per cord. 

The coat to haul eleven miles would be from |4.00 to |5.00 per 
cord. 

Planting Areas. 

The fields on this reserve are for the most part slightly hilly, in 
most cases sandy. Some places have slate covered with a heavy 
sod and a tew scattered pitch pines. 

Field number one, covers from eight to ten acres and is located 
on the Elizabeth Herring tracts. Sandy soil, very hilly. On the 
side of a ridge in these fields Mr. Sparks, the ranger, has his house 
and nursery. It consists of a number of open tracts divided from 
each other by trees. 

Number two, the Richie Fields, consist of about ten acres located 
on the Andrew Mouir tract. Soil is sandy with slate. Some por- 
tions are very rocky. It has a northwest slope in general and is at 
Ihe foot of Martin Hiil. The area is divided into two fields con- 
nected by a road. One field contains the orchard and garden, the 
other a few barren oaks and pitch pines. 

Number three. This field is located along the side of Evitts Moun- 
tain on the northwest end of the Mouir tract, consists of nearly four 
acres slaty soil, and contains a few pitch pines. It has a slope to 
the southeast. 

Numbt^r four. This field is the east side of the Elizabeth Whet- 
stone tract and consists of about one and one-half acres known as 
the Shorty Patch. Sandy soil, north slope, with a few small trees. 

Number five. This field is situate in Ressler Hollow and con- 
tains about ten to fifteen acres, on the Hannah Whetstone tract. 

Nursery. 

The nursery described more fully in the Plan for Management, is 
located in an old field situate near Mr. Sparks' house on the Eliza- 
beth Herring tract on slaty soil. One portion of it has a north- 
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west Biope and the remainder has a eontheast elope with a small 
hollow between which drains to the eastward. The seedlings were 
a failure because of the lack of covering last winter and this spring 
they were lifted out by the frost. Most of them were killed. A 
few liv«d, but did not do very well this summer. We will fix up 
one bed, transplant and cover those that remain, and leave them in 
the nursery for another year. 

Fire Season. 

An additional ranger should be appointed for Beans Cov« dur- 
ing flte season. A man in Beans Cove can watch the Jane Ketter- 
nan, Agnea Roof, Jacob Whetstone, Christian Whetstone, Bastian 
and Mary Cegg tracts, also the Howard Cessna and J. C, Donahoe, 
which are separated from the main body of our land and situate 
along the summit of Tussey Mountain. 



REPORT ON CONDITIONS IN THE TROUGH CREEK FOREST 
RESERVE, HUNTINODON COUNTY. 



B. FBANK HEINTZLBMAN, Forester. 

The 'i^rough Creek Forest Reserve consists of two distinct tracts 
of land lying in Huntingdon county, aggregating about six thous- 
sand two hundred acres. 

The large tract, locally known as the Kendig tract, contains about 
4,800 acres, and the smaller tract, known as the Brumbaugh tract, 
contains about 1,400 acres. 

The Kendig Tract. 

This division of the reserve lies on Terrace Mountain in Cass, 
Union, and Penn townships. The ridges extend in a northeastly 
and southwesterly direction having an altitude of probably fifteen 
hundred feet above the sea level. 

The eastern slope of this ridge contains the greater part of the 
tract. It is very gradual and has many benches or terraces from 
which it derives its name. 

Not many large rocks are found on the surface of the ground on 
this slope. The soil is of a sandy nature, with a good humus and 
at a depth of about a foot, a subsoil of tight clay. 
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Near the top of the ridge the land is generally more nearly level. 
In some places the soil is wet. The west slope of the ridges is very 
steep, rocky, with little soil except in a few places where a good 
sand soil is found. 

The roads on the east slope and top "Ot the ridges are numerous 
and well opened. The west filope has only a few old bark slides 
as it is too steep and rocky. A good township road runs over the 
ridge through the tract. 

This land was lumbered over a second time about six years ago. 
Almost everything then merchantable was cut. For this reason 
the large trees now standing are few and isolated, but they have 
long clean boles showing that they once grew in dense stands. The 
whole tract has a lumbered appearance. 

Cleared Land. 

About six acres of land have been cleared and used for saw mill 
sets. This is the only cleared land. These clearings should be 
planted at once, preferably with white pine. The seedlings could 
be gathered from adjacent lands for probably a small sum of m.oney. 
Some of the clearings are at present gPowing up with pitch pine. 

Nursery Site. 

The most suitable site for a nursery exists on one of these clear- 
ings. It is situate on the east border of the reserve on the town- 
ship road. The land slopes toward the northeast, is fairly well 
drained, and conveniently located near water. A small stream flows 
about fifty feet from the site. The soil is loamy, underlaid at a 
depth of about a foot with a tight clay. Years ago it was used for 
a potato patch. 

The Forest. 

The forest may be divided, according to species found, into pitch 
pine land and hard wood land. 

Pitch Pine Land. 

Pitch pine land occupies the greater part of the eastern slope and 
top of the ridge. The principal species found in mixture are pitch 
pine, chestnut, rock oak, red oak, and white oak. 

The pitch pine forms probably one-half of the crop. The trees 
are generally straight, healthy, seldom forked, and tall for their 
diameter. Very few large trees are found but many trees too small 
to cut when the area was lumbered, are now between the sizes of ten 
to sixteen inches breast high. In some places pines one to four 
inches in diameter are dense. But as a rule the pines are isolated. 
6—24—1907 



82 REPORT OP THE Off, Doc. 

The trees of merchantable size are not plentiful enough to mar- 
ket profitahly. Chestnut panks next in number to pitch pin'e and 
forms probably one-third of the mixture. Many large over-mature 
trees are found. Many are between six and ten inches in diameter, 
and most have been damaged at the butt by Are. Almost all the 
chestnut is coppice and is growing well although many side branches 
are developing. 

Bock and red oak are plentiful and in good condition, but mostly 
small. 'White oak is not plentiful, is small, but grows well. This 
stand varies greatly in density and is seldom well stocked. Accord- 
ing to a rough estimate of this type of land about 85 trees over five 
inches in diameter, breast high, are found on the acre. Of this 
amount 43 are pine, the remainder other species. The undergrowth 
is very dense, seldom leaving the ground exposed, and consists 
mostly of scrub oak. Chestnut and oak sprouts, ten to fifteen feet 
high are found everywhere growing vigorously. Bluck locust 
sprouts are also plentiful. I'iteh pine seedlings are abundant on all 
s,uiall openings and along open roads, but these openings are not 
numerous. 

Hardwood Land, 

The hardwood consists of land on the west slope of the ridges on 
White Oak Flat, in Garnim, Dry, and Short Hollows on the 
east slope of the ridge. These hollows are small ravines through 
which little streams flow from springs. 

The hardwood land occupies one fourth of the area of the tract. 
The west slope supplies a good growth of chestnut, red oak, locust, 
hickory, and rock oak. 

The growth is welt shaded and reproduction not good. Many 
over-m-ature chestnuts and red oak are found. Chestnut forms pro- 
bably one-half of the stand and is of good height, well cleaned. 

Locust forms a good percentage of the mixture. The trees are 
mttstly young, tall, and straight. Hickory is plentiful near the top 
on the ridge and grows in groups, at some places almost among pine 
stands. Trees are generally under eight inches in diameter, tall and 
well formed. The rock oak was cut out a few years ago for the 
bark, and is not abundant. 

White Oak Flat and Giarnim, Dry, and Short Hollows have a moist 
somewhat swampy soil and large rocks. Much of the timber of 
these areas is large. The ground is shaded completely and there 
is little reproduction. Over-mature black gum and white oak are 
abundant. Many large red oaks and red maples are also found. The 
trees stand close together and are well formed. Of the younger 
timber, white oak is the most abundant and is th* most important. 



No. 24. DEPARTMENT OF FORBSTRY. 83 

It may be the ruling species in a few yeaia if properly handled. Red 
oak, rock oak, and maple, and along the ridges of the hollows, chest- 
nut, are very abundant. Som^e species occasionally found are white 
ash, tulip poplar, cucumber, and hickory. 

Brumbaugh Tract. 

This laud lies on the same ridge and partly on Short Mountain 
just southwest of the Kendig tract, and is separated from it by a 
nariow strip of land called the Grove land. As a rule the laud is 
steep and rocky, in sonne places supporting a poor growth. A good 
public road runs through the tract. An open area of about eight 
acres exists. This is coming up to pitch and white pine, mostly the 
former. 

Pitch pine occupies the upper slopes of the ridges and corres- 
ponds with the pitch pine land described before. The remainder of 
the tract supports a hardwood mixture of chestnut, red, pin, and 
white oak. It is similar to the west slope of the ridges described 
before. 

Fires. 

Since the State has acquired this land only a few small forest flres 
have occurred. Because of this, sprouts from chestnut and the oaks 
are becoming large and dense, and small pitch pine seedings are ap- 
pearing. 

Improvraent Cuttings. 

About the only improvement cuttings needed badly is the removal 
of mature and over mature trees which are so plentiful, especially 
on the hardwood lands. As this cannot be done at a profit at all, 
or else a very small one, improvement cutting will have to be dis- 
pensed with, at least for the present. 



REPORT OF CONDITIONS EXISTING ON STATE FOREST 
K\ND IN THE NORTHEASTERN PART OF MIFFLIN 
COUNTY, PENNSYLVANIA. 



JAMES B, McNBAL, Forester. 

Tin; tract in question lies in the northeastern part of Mifftin 
county, Pennsylvania. It consists of three valleys, Ffavice, Trcas- 
ter, and Lancaster. Havice is the most northern valley, Treaster 
valley is in the middle, and Lancaster valley lies to tl^^,|flp\(t^^pf^tj((; 
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other two. The general direction of the valleys and ridgea ia north- 
east and «outhwest. 

Topography, Geologic Formation, and Soil. 

All three said valleys are traversed by good sized streams. The 
Havice aud Treaster valley streams run into sinks near the south- 
western end of their respiective valleys, that is, they flow into cavl- 
tit;s in nmesioi] j formations. All three streams finally flow into 
Honey Creek. The topography of the conntry is rough except on 
the southwest end of the ridges between Havice and Treaster val- 
leys where there is a large flat. 

The most important rock is sandstone; however, there is a great 
deal of slate which crops out on areas scattered all through the 
tract. On the top and upper slopes of the mountains there is very 
little soil, being stony and bowlder strewn. In the lower slopes 
and in the valleys the soil is comparatively thick and is sandy loam 
or slate soil. 

Clearings and Settlements. 

There are several small clearings scattered over the traet which 
were originally used for farms. There are few people living in the 
inmiediate vicinity of the tract and only two families living on the 
tract. One family lives in Treaster valley on a farm ovrned by the 
State, and another lives on a farm in Lancaster valley, also owned 
by the State. 

Types of Forest. 

Generally speaking, there are three distinct types of forest ex- 
isting on the tract. 
First, Hemlock bottom. 
Second. Oak and chestnut slopes. 
Third. Yellow pine ridges. 

Hemlock Bottom. , 

The hemlock bottom land is most prominent in the southwest ends 
(otf the valleys and dies out as the heads of the valleys are ap- 
proached. The most important species growing iu mixture with the 
hemlock are white pine, white oak, red oak, chestnut, and a few red 
maple. 

The floor of the forest iu the bottom is as a lule clean with the 
exception of scattered areas of rhododendron and laurel. 

Reproduction under the rhododendron is entirely wanting, but on 
the clean floor the reproduction is exceptionally good. Good growth 
has been made by the older stuff, which is first class. 
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Oak and Chestnut Slopee. 

The most important species iu mixture on the slopes with the 
chestnut are white oak, red oak, rock oak, and hemlock on the lower 
slopes. The underbrush is mostly huckleberry and sweet fern. The 
regeneration is good and the older stuff ia in good condition, but in 
many places is dense and needs thinning. 

Yellow Pine Kidges. 

Yellow pine is most important on the ridges but there are a few 
white oaks, rock oaks, and chestnuts growing with it in mixture. 

liumbering. 

The whole tract lias been lumbered over by different people since 
1885. Strong improvement, wliicli is the flat on the mountain be- 
tween Havice and Ti'easter valleys, was cut by Duncan about ten 
years ago and was burned over about a year after it waa cut. The 
growth is from ten to twenty feet high and is composed mostly of 
scrub oak. There is, however, a number of white oak and chestnuts 
that seem to be doing well. There is a number of small patches of 
aspen also growing in this flat. 

The north hill on the side of Strong Improvement was cut about 
ten years ago and burned about three years ago. The lower Treas- 
ter tract, that is the southwest end of Treaster valley, was cut by 
Whitmer and Steel about twelve years ago and hasn't been burned 
over since. The growth of hemlock and white pine is exceptionally 
fine on this area. 

The upper end of Treaster valley was cut by Lichtenwalter about 
fourteen years ago and was burned about four years ago. This 
area seems to have been lumbered clean as there are no good sized 
trees standing and the trees which are standing are scattered. 
There is much alder and laurel undergrowth which is very thick. 

Beatty Knob, which was cut out by Reichley nine years ago, has 
had no fire on it. The tract is on the ridge between Treaster and 
Lancaster valleys and the growth is not worth much because it was 
lumbered clean and a growth of scrub oak has sprung up. There 
are a few chestnut trees. 

A tract in Lancaster valley was cut about eight years ago and no 
fires have been there since. 

Bear Valley, a small valley in the mountain between Treaster 
Valley and Lancaster Valley, was left untouched when they lum- 
bered in that district. There is a growth of hemlock and white pine 
there, large and in good condition. 
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Market and Transpoctation Facilities. 

Tliere are several saw mills in thv immediate vicinity of the tract 
at present which supply the people with fire wood iu the form of 
slabs and edging, at small cost. Because of this and the small num- 
ber of people which live near tlie tract there is positively no mar- 
ket for this kind of product from the State's land. 

The roads, especially in Havice and Treaater Valleys, are in bad 
shape. They are full of large stones. Places which were corduroyed 
at one time are worn out. Bridges are down in the upper end of 
the Treaster Valley and the road is grown shut with alder. 

The Lancaster Valley road is a public road and is kept in com- 
paratively good condition. There are very few trails on the tract, 
and those that exist are hard to travel even on horse back. 

There are several areas that should be planted. On the farm in 
Havice Valley there is at present a scattered regeneration of white 
pine that seems to do well. Black walnut also seems to do well. 
The soil is slate and hasn't been lai'med for some time. The farm 
in Treaster Valley is also slate. Black walnut does well here, too. 
m Lancaster Valley there are several scattered abandoned fields in 
the vicinity of the farm owned by the State. These fields, besides a 
portion of the farm, should also be planted, as they are standing 
idle and no return is promised from them. The fields are on the 
lower slopes of Jacks mountains where white pine should grow. 



Concln^on. 

On account of not being able to obtain a revenue from the land at 
present, it is advisable to keep the fires out and let the trees grow 
in.to lumber. There should be a ranger stationed on the tract to 
look after it. It would not pay to fix the roads up at present be- 
cause of the great amount of work which would have to be put on 
them and the little use there would be for them after they are fixed. 
The roads in the valleys, fro.m the viewpoint of fire protection, are 
not needed because of the large streams which flow down through 
them. 
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A WORKING PLAN FOE THE PENNSYLVANIA STATE FOR- 
EST RESERVE IN COLERAIN, SOUTHAMPTON, AND CUM- 
BERLAND VALLEY TOWNSHIPS, BEDFORD COUNTY, PA. 



WILLIAM L. BTERS, Poreater, 



This can hardly be called a Forest Working Plan owing to the 
present condition of the reserve. It should better be called, A Plan 
for the Management of This Reaerve for not Over Twenty Years. 
The protection of the forest and of the mountain region of which 
this reserve forms a part is not only important for their prospec- 
tive value as a source of timber supply, but also for the effect in 
regulation of sti-eam flow. That the streams of the State may be 
constantly and evenly fed, it is essential that the water sheds should 
be protected by forest cover. That breaks the force of falling rain 
and prevents erosion, while the humus or the forest floor acts as a 
natural reservoir. The humus by checking the run off retains some 
water which would otherwise run off rapidly. This prevents fresh- 
ets and keeps the brooks and streams filled during times of drought. 
Fire is the greatest enemy of the forests. It not only destroys the 
standing timber and the young growth, but it burns the leaf mould 
or humus which has the power of retaining the water. In making 
cuttings on the slope of mountains this should always be remem- 
bered. The timber should not all be cut at the same time. Some 
trees should be taken out and sufficient number be left to prevent 
erosion. While there are no streams of any size on the reserve, yet 
the streams that rise on this reserve are the beginning of the larger 
ones that flow through the valleys. Anything that would cause the 
streams to run dry or even to become smaller during the drought 
season would have the same effect on the larger streams into which 
the streams from this reserve flow. 

The greatest problem that we have to deal with in connection 
with forestry in this State is fire. This I believe causes more dam- 
age to the forest than any other agency. The lumberman takes 
from the forest only those trees that can profitably be .madf into 
lumber. These are in most cases trees that are fifty years old or 
older. He leaves the young growth. If fire were kept out, this 
would soon become of siae to bear fruit, from which other trees 
would spring. Fire kills the young growth. We will have to pro- 
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tect our forest lands from fire. The people of Ihia State are being 
educated as to the damages resulting from fires in the forest. Thej 
are becoming more careful when in the forest in regard to the use of 
fire. The necessity for opening roads and trails on the reserve so as 
to have a place from which to start back fires is apparent, as also 
ways by which we can get to a fire quickly. For these reasons roads 
on this reserve should be speedily opened. In the fall of each year 
the roads that have been cut out should be cleared of brush and one 
or more other roads opened. The most important roade should be 
cut out first, the less important later. The cost of the opening of 
these roads should not exceed ten dollars per raile, and the clear- 
ing out thereafter should not exceed three dollars per mile. 

Situation of the Tracts. 

The tracts, three in number, are situate in Colerain, Boutbampton, 
and Cumberland Valley townships, Bedford county, Pennsylvania. 
One tract is located about one mile in a southwesterly direction from 
the main body of land. Another tract is south of the main body 
about twenty-five rods. They do not differ in eoil, topography or 
forest to any great extent. 

Desire of the Owner, 

The State desires to hold this land for the protection of stream 
flow in this part of the Commonwealth and to produce timber so 
as to be able, after a suitable time has elapsed to cnt a definite 
amount each year, and to cut this so that at no time will any of the 
laud be cut entirely clean. It is also the desire to produce the great- 
est possible revenue in the least time with the least expense. The 
State will protect this land from fire, and plant up the open fields 
as soon as convenient with the n(ost desirable species of trees. 

The Object of the Working Plan. 

The object of this working plan is to show a scheme by which 
these results can best be obtained. It Is to show how the land can 
be cut over, what parts should be subjected to improvement cut- 
ting, what tract should be planted up, and what fire lanes, roads, 
and trails should be opened. 

Character of Survey Work Done. 

Becanse the management of this reserve should not be intense 
for at least twenty years, there will not be any yield, volume, or 
value tables made at this time. Notes will be prepared on the dif- 
ferent roads on and near the reserve. The survey work done to 
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date was mostly with a pocket compass. The map is taken from 
the old surveys. The managemeot of this reserve as stated, should 
pot be intense because of the lack of merchantable timber now 
found. The only cutting allowable should be that to improve the 
young timber. These lauds have been surveyed at different timea 
by different surveyors. In some cases the corners were not found 
and the surveyors made corners of their own. Later the older cor- 
ners were located. We therefore have two corners occasionally, 
separated by a distance of a few rods. This causes tract to overlap 
tract. 

Main Tract. 

This tract extends from the northern side of the Bedford road 
(leading from Bedford to Chaneysville through the Eainsburg Gap 
in the Tussey .mountains) to south of the road that extends from 
Chaaeysville to Beans Cove, and north of the road from Beans Cove 
to Centerville. It extends from the east side of Evitts mountain, 
contains about 6,200 acres, and includes the greater part of Martin 

Hill. 

Tract No. 2. 

This tract lies south of the main tract about one mile and is lo- 
cated on Tussey mountain. It contains about 700 acres. 



This tract lies south of the main tract and northwest of tract No. 
2. It is located on ridges south of Martin Hill and contains about 
200 acres. 

Streams. 

The streams on Nos. 2 and 3, and on the southern end of the main 
tract, flow south into Flintstone Creek. Streams on the northern 
end of the main tract flow into Cove Creek, On the eastern end 
of the main tract they flow into Town Greek, and on the western 
side into Evitts Creek in Cumberland Valley township. 

Topography. 

Th« topographic features do not vary to any great extent. The 
drainage is in the four directions with Martin Hill as the divide. 
The ridges are not high and are generally broad, while the moun- 
tains are high and not very broad. 
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Soil 

The soil for the most part is sandy. In some places it is pure 
sand, while in others it consists of a small amount of sand with 
large quantities of sand stone. The pure sand is found mostly on 
the southeastern part of the main tract and on tract number two. 
The sand soil covered with large sand stones is found in the cen- 
tral and southern part of the main tract and on tract number three, 
Sand mixed with slate is found in the northwestern part of the main 
tract. The subsoil is of gravel. The hollows are mostly in sand 
stone, very rocky. In some portions of the main tract, as in the 
northern portion, there are pure slate outcrops. Limestone out- 
crops in Friend's Cove, about one and one-half miles from the re- 
serve. 

The Forest. 

Although most of this land was warranted to settlers about 1794, 
yet today there is a very small amount of cleared land found on 
the reserve. There is little land included in the State holdings that 
would do for agriculture, I should say at least not more than one 
per cent. The soil is poor and not fit for anything but the grow- 
ing of trees. 

Lambering. 

There has been some lumbering on this land. Here and there 
is found a place where a small quantity of lumber was taken off for 
local use. The timber has mostly been used for the bark which was 
produced, especially rock oak bark. There was a tannery located 
a short distance above Rainsburg. The rock oak was cut and peeled, 
the logs left in the woods to decay, the bark hauled to the tannery. 
The land was then used as a public range for grazing cattle and 
sheep. Fire burned over much of this land every year, destroying 
young growth and hindering good reproduction. Fire has not 
burned over this land within three or four years, and as a result, the 
reproduction is now, in most localities, very good. 

Types of Forest. 

We can distinguish at least three different types of forest growth 
on this reserve. 

First. The "hollow" type, where the trees are from sixty to sev- 
enty years old, mostly white oak. yellow poplar, chestnut, and in 
some cases a few hemlocks are found. The young growth consists 
of chestnut, red oak, hemlock, and white pine ranging from ten to 



No. 31. I>EPARTMENT OP POBEJSTRT. »1 

forty years old. These stands are with one or two exceptions, not 
very dense and cover about tbree-aixteetli of the reserve. There 
are also found in these stands young hickory, cucumber, and birch, 
but not in sufficient number to be taken account of. 

Second. This type is composed mostly of chestnut and rock oak 
from twenty to thirty-five years old. There are also found a few 
white oak, hickory, and red oak, both old and young. This type is 
found on the slopes of the mountains and on the ridges and covers 
about onehalf of the reserve. The young growth consists of chest- 
nut and rock oak five to ten years old. On parts of the reserve this 
type is dense while on other parts it is open. 

Third, This type is represented by very dense barren oak with 
a few scattered yellow pines twenty-five to sixty years old, and cov- 
ers about flve-aixteenths of the reserve. The types run into each 
other, as for exaxmple, we find tyi>e one extending into type three, 
as also type two extending, into types one and three. 

Cleared Lands. 

This represents about one per cent, of this reserve. The cleared 
land was used for farms, but for the last few years has been aban- 
doned. It is becoming {;radually covered with yellow pine and 
sumac. See further discussion on cleared land hereinbelow. 



Damage to the forest. 

Fire is the only cause of damage to this reserve. Grazing was 
until four years ago another agency that caused damage to the re- 
serve. Insects do not cause enough to be worth mentioning. Graz- 
ing if done in excess is harmful. The cattle eat the leaves off the 
young seedlings, and trample them into the arth. If grazing is re- 
stricted to a limited number of cattle not much harm results. Cat- 
tle in some ways at present are a benefit to the reserve by keeping 
open the numerous paths through the forest, but the damage done 
by the cattle is in excess of the benefit derived therefrom. Fire is 
the natural enemy of the forest. The damage wrought by fire con- 
sists of impovenshment of the soil and a lessening of timber growth 
thereby preventing the germination of tree seeds, the gradual de- 
struction of the large trees, and opens the way for erosion of soil 
with resulting floods and consequential damage to valleys and low 
lands. Fire also by burning a tree reduces the grade of lumber 
sawed from it. To improve the grazing, those who own cattle often 
set fire to fields. This caused great damage to the surrounding for- 
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CBt, because in most cases the fire was not stoppeiJ when it had 
burned over the fields, but was left to go on into the forest. 

Boadfl. 

The roads that are opened on this reserve should be cleaned each 
fall, just before the fall fire season. We should open the roads as 
soon as possible and just as many as possible until we have a sys- 
tem of roads that extends all over the reserve. The reserve should 
be divided into blocks of about five hundred acres each, and have 
roads running around the blocks; also have paths running through 
the blocks at intervals. These roads need not be over twelve feet 
wide, and the paths not over three or four feet wide. Such a sys- 
tem of roads and trails would permit the speedy stoppage of flres. 
At the same time these roads, if kept open, would be valuable for 
use in hauling out lumber and wood. 

When these roads are opened, because of the sandy nature of the 
soil, the leaves and mulch should in no case be cleared off. If left 
on the roads they prevent erosion. When the time comes to do 
any hauling on these roads, they can be put into suitable condition 
at less expense than if washed out by the rains. The road that 
leads from the Schafer place up to the Blankly or to the Richie 
place should be repaired at once. This road runs up over the end 
of the ridge, and is, therefore, steep and short; bnt it would give 
us a road from Friend's Cove into the reserve, and would also be 
the shortest route from Bedford and vicinity to the reserve. This 
road conld be sntSciently well repaired for fifty dollars or less, He 
road that was cut open for use as a fire line to the Bean's Cove road 
should also be repaired for driving as soon as it is possible to do so. 
To do this it will be necessary to find an easier grade up the side 
of the mountain, as the present grade is thirty per cent, and in 
some places greater. The cost, therefore, wonld be greater than 
for the other road. This would give direct communication from 
Friend's Cove to Bean's Cove, would be a benefit to the surround- 
ing community, and would help the working of the reserve. It is 
necessary for the proper management of this reserve that we have 
means of rapid communication from one part to another. 

If at present one ^ould wish to drive from the northern to the 
Bonthern part of the reserve, it would be necessary to go down 
through Bainsbnrg Gap within a mile of Chaneysville, thence back 
across Tussey Mountain, a drive of from eight to ten miles, while ft 
road made along the fire line running to Bean's Cove BOad would 
decrease the distance to five or six miles. In case of flre the differ- 
ence in mileage would make a great difference in the cost of putting 
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the fire out. The quicker a fire can be reached the better, both 
from the viewpoint of expense and damage to the forest. 



Lumbering of tbe Present Crop. 

At the present time a cutting could not he made at a profit. 
There is no sale for cord wood. In this country nearly every farmer 
has his own wood lot from which he may draw hie wood supply. 
Other people who live near the reserve use, in nearly all cases, 
slab wood from a few saw mills that are still found in the county. 
In most cases they get it for taking it away from the mill. Under 
these conditions there is no sale for cord wood. Pulp wood is sold 
in this county for a fair price, but considering the hauling to the 
railroad which is in some cases nine miles, and in others as much 
as fifteen miles, the sale of this kind of wood is unprofitable. Locust 
wood is bought for certain purposes but here again the hauling of 
it is such that this business cannot be carried on at profit. 

The locust on this reserve is scattered throughout Ihe northern 
part, making the cost of cutting and collecting unusually great. 
The large timber found in the h-oUows, although in some places 
much scattered, could probably be sold at a profit. This timber 
should be cut out soon so as to give the young timber a chance. It 
should be cut only after competitive bidding and sold on the stump. 
The buyer should give a bond, to he forfeited in case he is found 
needlessly destroying young growth or cutting trees below the 
diameter limit. The limit -should not be lower than twelve inches 
and better fourteen inches. Selling the timber on the stomp would 
save the State the cost of rebuilding the roads to get the lumber 
-out of these hollows. Because the management of this reserve will 
not (or should not) be intense for the period covered by this plan, 
the reserve will not be divided into small compartments or working 
sections. We should have only the three divisions at the present 
- time, namely, the three that are represented by the different types 
of forest growth although they will be very irregular as to size. 



Compartments. 

Compartment number one will include all the hollows that are 
found on this land and will take in all that is covered by type num- 
ber one. Compai-tment number two will take in all the land that is 
covered by type number two, including the slopes of the mountains, 
the slopes and tops of the ridges, and part of the top of Evitts moun- 
tain. This compartment will not be continuous in area. T^pe num- 
ber three cuts into a portion of it, separating it into two areas. 
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Compartment number three will iaclude all the land that ia covered 
by type number three. 

OomparttneDt number one covera about 1,350 acres. 

Compartment number two covers about 3,650 acres. 

Compartment number three covers about 2,250 acres. 

These different oompartments will be shown on the reserve map 
when completed. 

The Working of Compartments. 

Compartment number one contains nearly all of the merchantable 
timber to be found at present on this reserve. In some places this 
timber is rather dense, but generally much scattered. To get the 
timber out of the hollows much rebuilding of roads must be done. 
All this timber over fourteen inches in diameter should be cot 
within the coming five years so as to give young growth in these 
hollows a chance to grow faster. It should be sold on the stump (or 
the reason already named. 

To cut this timber in five years would require cutting over at 
least 270 acves per year. The hollows for the most part are rocky 
and will make the cost of rebuilding higher than it otherwise would 
be. The rocks are of sandstone with ganister mixed in. This com- 
partment could then be left for at least fifteen years, when again 
it would be cut over down to the diameter limit, raising the diame- 
ter limit at every cutting. Thereafter a certain amount might be 
cut each year. As the management becomes more intense the com- 
partment will have to be divided into smaller portions for ease of 
management. 

Compartment number two. This compartment will take In all of 
the young growth on the reserve where chestnut and rock oak are 
the predominating species. It contains a small amount of scattered 
trees from which lumber could be cut. It might be well to have this 
compartment divided into twenty different portions each consisting 
of about 183 acres, one of these sections to be cut over every year, 
thus taking twenty years to make the cutting over the compartment. 
The result would be cord wood only and the cutting should be done 
80 as to improve the remaining stand. AH old and decayed trees 
should be cut out. On the slopes the cutting should be light so as 
to prevent erosion. In some of the most exposed places it would 
be better to make a very light thinning and then return after sev- 
eral years and make another thinning, to prevent erosion. 

An improvement catting is made to improve the trees left stand- 
ing by giving them more room and light, thus causing them to grow 
faster and to produce timber in greater quantity. Although im- 
provement cutting lessens the number of trees to the acre it gives 
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more room to the remaining trees, eauBing more rapid growth and 
uo loss of increment on tlie tract as a whole. But we must not 
overlook the faat that if an improYement cutting is made too heavy, 
it opens the land up to the action of water, causing erosion, and 
also to the wind which sometimes causes wind falls. Both these 
reduce the productiveness of the land. Therefore, in making such 
a cutting, care must be taken not to cut too heavil;. This compart- 
ment lias few roads. Some of the wood would have to be sledded 
down the sides of the mountains. The »oil for the most part is 
sandy with a few sandstones. The sides of the mountains and 
ridges do not have much soil but are covered with sandstone. The 
humus in the compartment and compartment number one is rather 
thick, the ground not having been burned over for several years. 

Compartment number three. This contains 2,250 acres princi- 
pally barren oak thickets with young chestnut and rock oak about 
five years old, and is very dense. It also contains a few scattered 
pitch pines twenty-five to sixty years old, many of which are dis- 
eased, with the larger part dead or dying. These trees should be 
cut out over the entire tract as soon as it can be done at a profit. 

When protected from fire the chestnut and the rock oak will in 
time grow up and shade out the scrub oak. It would be best not 
to divide this cutting of the yellow pine into any time lengbts, but 
it should be removed as soon as possible so as to get this old pitch 
pine off the land and give ttie younger growth a chance to crowd 
out the scrub oak. 

Transportation. 

Aside from the question of fire, transportation is the hardest 
problem which we will have to deal with on this reserve. The 
country around the reserve is not thickly populated. There are no 
railroads that run through tliis county anywhere near the reserve. 
The Baltimore and Ohio runs through Cumberland sixteen miles 
below the lower end of the reserve. A branch of the Pennsylvania 
Railroad runs from Cumberland, Maryland, to Mount Dallas, Penn- 
sylvania, and there connects with the Huntingdon and Broad Top. 
The nearest station to the northern end of the reserve is at Lutz- 
ville, eight miles from Rainesburg. From the northern end of the 
reserve is a down grade to Lutzville, but the roads are sandy and the 
hauling hard. This would be the best way to get any timber oat 
of the northern end. From the southern end it would be best to 
haul to Cumberland. From the eastern side of the reserve it would 
be beat to haul it to Everett, on the H. & B. T. R. B., a distance of 
from sixteen to eighteen miles. From the western end of the re- 
serve it would be best to haul down the Bedford Cumberland Val- 
ley to Bedford station on the Pennsylvania Railroad. 
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The great distance that the product would have to be hauled will 
cut the profits. The moat conunon method of hauliDg lumber in 
this country is with a four horse team carrying about 1,400 feet B, 
M., although traction engines are sometimes used, these hauling 
from 2,500 to 3,000 feet B. M. The public sentiment of this county 
is against the hauling of lumber with engines for the reason that 
they cut the roads badly and cause the county a great deal of ex- 
pense for road repair. The cost of hauling a toad of lumber from 
one mile below Chaneysville to Everett is from eight to ten dollars, 
as it takes two days to make the trip. Mr. James BarndoUar of 
Everett owns lumber below Chaneysville and is having it hauled to 
Everett. His expense includes the repairs of the wagons, eight head 
of horses to feed, two drivers to pay for two days, and they haul from 
2,iOO to 2,800 B. M. at a load. To Lutzville from the northern end of 
the reserve a trip can be made down and back in a day. The streams 
found on this reserve are not large enough to float timber, although 
by the aid of splash dams we may be able to float logs in a few of the 
larger streams, as the Bear Gap Bun, Pigeon Roost, and Sweet Boot 
Buns. Outside of these, the lumber will have to be hauled on 
wagons. 

Marking of the Trees. 

All the timber to be cut should first be marked, and, in the case 
of trees sold on the stump, each tree should be marked below the 
point where the tree is to be cut off. Trees should be blazed with 
an axe and then some mark stamped on with a hammer made for 
that purpose, so that in case the lumberman cuts a tree that was 
not marked it can be easily detected. 

Bales for Cutting. 

All trees over a certain diameter should be cut. All defective 
trees of any diameter, if they can be taken out at a profit, should be 
cut. Where young timber is scattered, no trees shall be cut for use 
as skids, etc., but these should be taken from the young growth 
where it is more dense. Care should be taken in felling large trees 
to do as little damage to the young growth as possible. The logs 
should be cut out of a tree as far up toward the crown as profitable. 
The crowns should be lopped flat to the ground and removed from 
the trees that are left standing. 

Distance of towns from the Reserve. 

Rainsburg is about two miles from the northern end of the re- 
serve. Chaneysville is about two and one-half miles from the east- 
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¥rn aide of the peBerve. Beau'e CoTe, a settlement, is about one and 
one-half miles south of the reserve. Bedford, fourteen miles north- 
west of the reserve. Cnmberland is sixteen miles south of the re- 
serve. Oenterville is about seven miles southwest of the reserve, 
and Plintstone, six miles southeast of the reserve. 

Labor. 

Labor is worth twelve and one-half to fifteen cents per hour. 

The main difficulty of the labor question on this reserve, is the dis- 
tance that any of the towns is situate from the center of the re- 
serve. Any work that would be done on the center of the reserve 
would require temporary houses for the use of the laboring men, 
as their houses would be too far away for them to walk every morn- 
ing and evening. One of our rangers who has had some work done 
on the reserve says that all the men he had he paid seventy-five 
cents per day with board and lodging. This is nut a satisfactory 
method for the reason that some days it is impossible for the men 
to work. It would be better for the State when it has any work 
done in the central part of the reserve, to erect temporary quarters 
for the men and pay them so much per hour allowing them to board 
themselves. They would have to be allowed the use of dead wood 
on the reserve for fuel. 

Cleared Lands. 

There is not much cleared land found on- this reserve. In all it 
would hardly amount to one per cent, of the area. This land was 
formerly used for agriculture, but has since become too poor for 
that purpose. The soil is sandy. These old fields should be planted 
up as soon as possible. It would be better to have a planting plan 
made for this land before it is planted up. Some of these old fields 
slope to the north while others slope to the south and east; there- 
fore, it would be better to do the planting with the aid of a planting 
plan. 

Nursery. 

There is very little land found on this reserve that is suitable for 
tree calture. No more seeds should be planted for the present than 
will produce enough trees to supply this reserve. It would be well 
to plant a certain quantity of tree seeds each year on every reserve. 
In case of failure, the required number could be had from one of the 
larger nurseries. The nursery at Greenwood, Huntingdon county, 
would be best to draw on for this reserve. The nursery here is also 
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some distance away from the labor supply. This would be a great 
drawback to a large nursery, as also would its distance from the 
railroad. About five pounds o( white pine seed id all that would be 
advisable to plant, besidea a smalt quantity of other seeds. Five 
pounds of white pine, if planted this coming spring of 190S, should 
yield when two years old (fifty per cent, germination) at least sixty 
to seventy thousand seedlings (counting for loss after the seedlings 
appear above ground.) Then in the spring of 1909, five pounds more 
could be planted and every spring thereafter. This should yield 
from sixty to seventy thousand two year old seedlings to plant 
every spring. In addition there would be small quantities of such 
as hickory, white oak, red oak, tulip poplar, etc. 



Reserved Lands. 

Mr. Howard Cessna from whom some of the tracts were bought, 
has reserved in the deed of September 27, 1902, 116 acres and 123 
percbes within the eastern part of the reserve located along the 
Sweet Boot Gap. This piece of land starts at Sweet Root stream, 
extends up the end of the Tussey Mountain, and is reserved for the 
ganister that the sand rock contains. 

Public Roads. 

There are two public roads crossing this reserve. One crosses 
the northern part through the Bainsburg Gap and runs through Bed- 
ford to Chaneysville. The other crosses Tussey Mountain and leads 
from Chaneysville to Bean's Cove. Both of these roads are very 
steep in places and both are rough. The road to Bean's Cove is 
made of sand aild sandstone and washes out after every heavy rain. 
It is on State land for a distance of about three-fourths of a mile. 
The other road extends about sixty rods on State land. The roadbed 
is made up of sand, a light mixture of clay and sandstone. This 
road, although very steep, does not wash so badly as the Bean's 
Oove Road. The part of this road on State land is kept in repair 
by Colerain township. The Bean's Cove Road is repaired by South- 
ampton township. 

Soil of Surrounding Country. 

The soil is mostly sand with a subsoil of gravel. Along the sides 
of the ridges next to the valleys slate is found. In Friend's Cove 
limestone is found which crops out at a distance of about one and 
one-half miles from the northern end of the reserve. 
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The Reserve Employees. 



The plan o( th« State is to Lave a ranger for about every five 
tliousand acres of land. At present we have 7,300 acres of land 
with one ranger. There are also about 1,500 acres Ij'ing to the south 
and not included in this plan for the reason that lumbering is still 
being carried on. However, when the State comes into fall posses- 
sion It will have here about 9,000 acres. Then another ranger should 
be appointed to take care of the lower tract and a portion of the 
southern end of the present reserve now in possession. When a 
ranger is appointed for this southern tract he should be one who 
lives as near to it as it is possible to secure one. 

History of the Reserve. 

The better portion of this land was deeded by the State about 1794. 
In most cases the warrants call for four hundred acres with an al- 
lowance of six per cent, of roads. There were a few farms cleared 
by the earlier settlers in different parts of the tract. 

Three of them are located on State laud. One is known as the 
Wertz place, another the Blankly place, and a small one is known 
as the Shorty Ressler place. All of these have long since been aban- 
doned, the last about 1889. These farms were located on flats at 
the foot of Martin Hill. The ground being sandy, it was not long 
after the forest growth was cleared off that the land became im- 
proved. Mr. Cessna of Rainsburg, owned a small tannery and pro- 
duced bark for the tannery from this land. In 1880 Mr. Cessna built 
a large tannery and obtained control of most of this land. From 
1880 to about 1899 or 1900 the destruction of the timber on this land 
was in full force. Rock oaks were cut and peeled and the logs left 
in the woods to decay. The tannery was closed about the year 
1900. There was not much done with the land until it was sold to 
the State in the three different lots, the first by Mr. Howard Cessna. 
September 27, 1902, about 5,300 acres. The second lot January 9, 
1903, by Mr. Howard Cessna, about 1,100 acres. The third by Mr. 
Walter Cessna, February 7, 1905, about 1,280 acres. 

In 1903, Mr, J. H. Sparks was appointed forest ranger. At that 
time he lived at Ohaneysville, but has since removed to Clearviile. 
In the spring of 1904 he built a small house on the Blankly place 
and stays there through the week, going home over Sundays. A 
small house of about two rooms down stairs and one or two rooms 
upstairs should be built at this place using the shanty there at 
present at a storage house for tools and other property. 
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The principal species of treea found on the reaerre are: 

Castanea dentata, Ajnerican chestnut 

Quercus prinua, rock oak or chestnut oak. 

QuercuB rubra, red oak. 

Qaercus alba, white oak. 

Tsuga canadensis, hemlock. 

Bobinia pseudacacia, black locust. 

PiuuB rigida, pitch pine. 

Magnolia acuminata, cucumber. 

Liriodendron tnlipifera, tulip tree or yellow poplar. 

PinuB strobuB, white pine. 

Quercus palustris, pin oak. 

Quercus nana, scrub oak. 

Hicoria glabra, hickory. 

Juglans einerea, white walnut, butternut. 



THE BEDFORD COUKTY RESERVE NURSERY, OCTOBER, 1907. 



WILLIAM L. BYERS, Forester. 

The nursery of the reserve in Bedford county is located at a height 
of about 1,500 feet above the sea level, on an old vacant field that 
was used for farming in years gone by, but for the last few years 
has not been used at all. It is from sixteen to seventeen miles 
from the town of Bedford, and twelv* miles from LutzviHe, the 
nearest railroad station. Owing to the diatance of the railroad, 
even if we were able to find ground that is suitable for tree culture, 
I would not advise the making of a large nursery. The field where 
this nursery is located is in a small hollow. Some of the beds are 
along the side of the hill on each side of the hollow, while some of 
them are in the hollow. There are about seven beds made up, all 
exceed one hundred feet in length, and were about seven feet wide, 
slightly raised in the center, and sloping down to the sides of the 
beds. Between each two beds is a path one foot wide. The soil 
is sandy with a gravel subsoil and stony. The slope of the beds 
was not quite right as the water ran off rapidly. The trees had to 
send their roots deep into the soil for water making it hard to trans- 
plant them. A few of the white pines had roots six to eight inches 
long. There is no way to irrigate except by hauling water. 
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Last fall 8e«;dlings were not covered and when the frost came out 
of the ground tlie upheaval of the soil lifted the plants, exposing 
their roots. This caused tlie death of a number of seedtings. In 
transplanting the few that remained many were found that were 
nplifted, roots exposed, yellow, and the top bud black. These were 
not transplanted. There is not much chance of seedlings living after 
the top bud becomes black. I would not advise the planting of 
Pinus ponderosa (Bull pine) in this county, at least in this part of 
it. Although the germination of the seed was high, yet the growth 
of the seedling was alow. These seedlings were two years old and 
will not average above two and one-half inches in height, with very 
Blender stems, although we cannot take this as a fair test on ac- 
count of being lifted out by the frost. The fields are mostly pure 
sand and not suitable for nursery work. At present only enough 
seedlings to supply this reserve should be grown, on account of the 
labor question. The men would have to be boarded about five miles 
from the nearest place that laboring men could be had. The white 
pine transplanted were about the average of seedlings for their age. 
The few Norway spruces in the beds also were exposed and not 
worth transplanting. 

Two hundred and aeventy-flv^ white pines and about three hun- 
dred bull pines were all that I found in condition to transplant. 
These were put into a bed prepared for them and covered with 
leaves. 



THE STONE RESERVE. 



ROBEOtT a. CONKLIN, ForeBter. 



The Stone Reserve is situate in Tioga county, and consisted of 
about 42,565 acres at the time of the last report. This land lies on 
both sides of the Pennsylvania Division of the New York Central 
and Hudson Rivvr Railroad, extending from about Middlebury Cen- 
tre south to near Jersey Shore, though most of it lies to the north 
and west of this road, and between it and the Potter county line. 

It may be reached by the New York Central from Williamsport 
OP Jersey Shore, or from Corning and Elmira in New York; and by 
the Buffalo and Susquehanna Railroad from Galeton, Potter county, 
Pa. 

Either of the stations, Ansonia or Marsh Creek on the New York 
Central will give convenient access to this reserve. On the Buffalo 



102 REPORT OP THE Ofl. Doo. 

and Susquehaniin, the nearest and moat convenieot point is Ansonia, 
the junction of the Buffalo and Susquehanna and the New Ytark Cen- 
tral. Persona coming from the north will take the New York Cen- 
tral at Geneva, Lyons, or Corning, in New York; from the northeast 
at Coming; from the south and southeast at Williamsport; and from 
the southwest at Williamsport or Jersey Shore. Persons coming 
from the west aud northwest will take the Buffalo and Susquehanna 
at Galeton, Potter county. ^ 

The boundaries of th* Stone Reserve being incomplete, what is 
called the Asaph Division of this reserve will, for the purposes of 
this report, comprise those lands which lie between the stations of 
Middlebury Centre and Stone on the line of the New York Central. 
While there is one block of land to the south of the railroad at 
Ansonia, tlie greater part is situate to the north and west of the 
railroad, and between it and the Potter county line. 

While it may be said to consist of two bodies of land not touching 
each other at any point, the strip which separates them is very nar- 
row, being the bottomlands on Pine Greek, above Ansonia, which 
stands at the junction of Marsh Creek and Pine Creek. As Pine 
Creek here flows generally eastwardly, the two bodies may be called 
the north and south sections of the Asaph Division. 

The southern section is very irregular in outline, but has no tracts 
lying inside the outer boundary, owned or controlled by private per- 
sons or corporations. All of this land is now in the possession of 
the Department of Forestry, the leases and cutting rights having 
all expired. 

The northern section is more regular in outline, all the outside 
lines, excepting those bordering on Marsh Creek, being north and 
south, or east and west lines. Of this section a large tract is still 
under lease by a lumber company, whose cutting rights extend until 
1910. The remainder, however, is under the full control of the 
Department. 

Topography and Geology, 

Of the topographical and geological characters of the country, a 
book could be written, but this is not the time or place for a lengthy 
discourse thereon and so the report will be brief. 

There are two nearly parallel mountain ranges running through 
Tioga county. One enters th* county west of Ansonia and runs in 
a northeasterly direction, crossing the Tioga river two miles south 
of the village of Tioga, and from thence into Bradford county. 

The other enters at the southwest corner of the county and passes 
through Antrim, Arnot, Blossburg, etc., and on into Bradford 
county. But the first one is the one with which we have to deal. 
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and the facts here given, while thty may apply to the second range 
aa well, are intended only for the first. 

As stated above these mountains run in a northeasterly dii-eo- 
lion, hut they are interrupted by short cross ridges. The moun- 
tains are generally narrow ridges with steep sides. The valleys are 
rather deep and narrow, the slope of one mountain seeming to rise 
from the foot of its neighbor. 

In one instance, in the southern section, there is a broad flat up- 
land of considerable extent. This is the Coulton clearing at the 
head of Bear Run. It would make good farming land were it easily 
and conveniently reached from the railroad; but as it is not, no 
more need be said about it, except that it will make a good site for 
a pine plantation. 

Rocks and Soil. 

As was before stated, the range which enters the county west 
of Ansonia is the one we are interested in. But the second one is 
the one the world at large is interested in, for these mountains con- 
tain the carboniferous formations and the coal measures. But we 
will proceed with the description of the first. 

These mountains are not the result of upheavals, as is commonly 
the case, but of the erosion of centuries. 

The exposed rocks of these mountains belong to the Chemung 
group of sandstones, which constitute the upper portion of the 
great Devonian system. In only one case does the carboniferous 
formation appear in these mountains until we get below Blackwells. 
This is on the mountain north of Asaph, which is capped with this 
formation. 

The rocks of the Chemung group, being soft, yielded readily to 
the action of water, frost, and air. The shales of which this rock 
is largely composed also disintegrated rapidly, and constitute, where 
not capped by the carboniferous formation, the present soil, which 
is deep and fertile, and well adapted to agriculture where not too 
steep. 

The soil over the whole of this division is well adapted to tree 
growth, even the decomposed carboniferous rocks furnishing soil 
that produces pood trees; and, from the previona stands which cov- 
ered these hills, it seems to be particularly adapted to the growth of 
pine. I ■ - -^ T"n 

8prings-and Streams. 

This entire region is well supplied with springs, but a curious fact 
is apparent at first sight. This is that the north side of the moun- 
tains and hills ou the south hank of Marsh Creek are more bonnti- 
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fully supplied with springs than are those on the north bank of the 
stream. This is probably due to the inclination of the strata. 

Both sides of the stream are, hoivever, well supplied, almost every 
valley having its springs and little spring runs. Though many of 
these go dry during the summer months, during the spring and fall 
they are valuable stream feeders. 

As for the streams, their history is very interesting and their 
present usefulness of some moment. 

Prior to the glacial period, what are now called Pine Creek and 
Marsh Creek formed one streajn. This llowed north through what 
is now the valley of the Crooked Creek, and emptied into the Tioga 
Kiver about where the village of Tioga now stands. With the ap- 
proach of the icesheet from the north, this stream was damqied up 
at Ijawrenceville, and finally filled the whole Pine Creek Valley, 
clear up to where Gaines now stands. The way to the north being 
closed, its course was directed toward the south, and the present 
bed of the lower Pine Creek was started. 

While the ice had something to do with cutting out this channel, 
the stream had cut its way down through the soft rocks for a con- 
siderable depth before the ice reached it. But on some of the rocks 
on the tops of the montains along Pine Creek may be seen the marks 
of the ice. 

The channel of Marsh Creek, prior to the glacial period, being the 
channel through which what are now Pine and Marsh Creeks flowed, 
was cnt much deeper than it is at present. But with the change 
in the direction of the creeks and the receding of the ice toward the 
uorth, the bed was filled with glacial debris. 

So much for the history of these streams, and now for a word in 
regard to the present. 

In a review of the present water system, the partition of the 
Asaph Division as before stated will simplify matters somewhat. 
Note that in speaking of Pine Creek, Upper Pine Creek will refer to 
that part between Gaines and Ansonia, and Lower Pine Creek, to 
that part south of Ansonia. 

In the northern section, Marsh Creek flows along nearly the entire 
eastern boundary, while the creek occupies a similar position in re- 
gard to the southern boundary. Into these two empty all the 
smaller streams and finally these two effect a junction at Ansonia. 
Pram there they flow south as one stream, toward the West Branch 
of the Susquehanna. 

In this northern section there are four main tributaries flowing 
from State land and emptying into Marsh Creek, Asaph Run, 
Straight Run, Kennedy Run, and Baldwin Run, These are all about 
the same size and are just good sized runs. 
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Id the sontbern section Pine Creek ie the main stream. For 
some distance below Ansonia ttie State land is located on both sides 
of the stream, hut about two miles south of Aneonia the line crosses 
to the west bank and thence continues sooth almost to Four-mile 
Ran. This run empties into Pine Creek at Stone, at the southern 
end of the Asaph Division. Therefore Four-mile Kun will form the 
southern boundary. In this section there are on); four streams of 
anj size flowing from State land. One I know no name for, the 
others are Darling Run, Bear Run, and Painter Bun. Part of the 
waters of Four-mile Kun come from State land through the right- 
hand branch of the run. Of course there are many small spring 
runs and some of larger size which I have not mentioned, but these 
&re the largest. 

Marsh Creek and Pine Creek are the two main streams. Marsh 
Creek flows sluggishly throughout its jneanderlng course, forming 
a decided contrast to swi_ft flowing Pine Creek with its rapids and 
falls. Pine Creek, in the time when this was a great pine country, 
was known as a famous drive stream. Each year thousands of logs 
were floated down this stream on the breast of the spring floods, to 
the mills at Williamsport. But now it is the exception rather than 
the rule to see a drhv here. 

The Growth. 

The growth which covered these mountains and valleys when the 
first settlers came to this region was Pine and Hemlock of great 
size and value. In some cases, where the stumps are left to show, 
the trees stood about fifteen to twenty feet apart, giving from one 
hundred to two hundred trees per acre. Many of the trees were of 
such size that when sawed they gave what is known as "panel" pine. 
This is pine of great width, without a knot or "shake." 

This virgin growth has been nearly all cut. Same few stands still 
remain, though none are on this division. In many instances a 
good yield of second growth pine has been cut from the land but 
this second growth stuff has not the size, quality, or value of the 
virgin pine. Many woodsmen have asked where the diflEerence is. 
The trees may he of the same size, and they are both white pine, 
but there is a decided difference in the woods. 

Much of the land of this division is made np of tracts recently 
cut over hy lumbermen. Consequently there is little timber of any 
eize remaining. In fact some sections support nothing but black- 
berry bushes, flre cherry, and scrub oak. But it is not all this way, 
for there are small areas on which there is good stock. 

On the north side of the Buffalo and Susquehanna Railroad be- 
tween Ansonia and Galeton, about half mile from Ansonia there is 
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a good Btand. This covers one side of a small mountain and part 
of th<e top. It consists of pine with a mixture of hardwoods, but 
the pine predominates. At the foot of the ridge, about four or five 
hundred yards from the railroad, is a strip of almost pure pine of 
g«od size. 

Another growth of some size is found just above the New York 
Central tracks, about half way between Anaonia and Asaph. There 
is nearly a pure stand of pine along the foot of the hill, while fur- 
ther up the mountain a good growth of hardwoods is coming on. 

But these stands of pine need immediate attention, as the trees 
along the Buffalo and Snsquehanna are being blown over and left 
lying in the woods to rot, while that between Ansonia and Asaph 
does not seem to be healthy but apparently going back. There is 
a species of beetle working under the bark, which is peeling off in 
some places. This stuff would better be cut now and some revenue 
derived from it rather than allow it to go to waste. 

Tbese are about the only places where there is pine in any con- 
siderable quantity, and of good size; but in several locations we 
Und hemlock and pine seedlings coming out in great numbers. And 
again, in some places we find a good growih of hardwoods about sap- 
ling stage, or larger. These consists of bvech, birch, maple, elm, 
oak, hickory, and chestnut. There is also a little butternut in this 
legion though of not any great size. 

While hardwoods will grow very rapidly and produce good tim- 
ber, the pine is the best tree for this region. In the past, nature 
has shown her preference, and we can not do better than follow 
her lead. While nature does not always make (he most use of an 
area in regard to quantity, she is seldom wrong as t« the species. 



Report of Work on the Division. 

As was before stated, a great portion of this division consists 
of lands recently cut over. Consequently the ground is covered 
with dry pine and hemlock tops, branch wood and old logs. 

These old "slashings' are like powder mines, one spark and the 
damage is done; for they catch fire very readily, and, once started, 
burn with an intensity that kills everything in its path. 

During 1907 there were four flres on this division, and one that 
burned almost up to the line. 

On April fourth there was a small fire started in the open field 
just south of the New York Central tracks, between Ansonia and 
Darling Run. It soon ran up to the wood and had burned there some 
time before being discovered. This fire covered about ten acres of 
Btate land, but burned so slowly that it did not kill the larger treee. 
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It was 'Extiaguished by the constable and one man. Coat f2.55, paid 
entirely by the commissiouers of Tioga county. 

On May thirteenth Are broke out on the hill on the left bank of 
Straight Kun, about one-half mile from Marah Creek station. This 
flre was thought to have been extinguished on the night of the thir- 
teenth, but the morning of the fourteenth saw it in a far worae 
stage than before. From 3.00 P. M. on the tliirteenth until 12.30 
A. M. on the sixteenth, men fought this flre. About 11.30 P. M. 
May fifteenth, it started to rain, and after several inetEectual at- 
tempts, about 1.00 A. M. on the sixteenth it was raining hard. Thia 
completely extinguished the fire. Area burned over about 2,100 
acres, all of which was State land. Total cost to fight fire was 
^67.15, of which f5B.75 was paid by the county commisaioners, and 
$1^.40 by the Department of Forestry. 

At this fire, great assistance was rendered by the Campbell an^ 
Hagenbuch Company of Asaph, and Ed. Mataon, of Marsh Creek, by 
sending out their mill men to aasist in extinguiahing the fire. 

About the same time there was a small fire on the mountain west 
of Stokesdale Junction. This was on State land, but did little dam- 
age, burning slowly, and was soon extinguished by the rain. 

On August 13th two fires started on or near this division. One 
was on Mt. Tom, on the south side of Marsh Creek, about half way 
between Marah Creek atation and Ansonia. This fire did not atart 
on State land, but before being extinguished had burned over a small 
State area. This land was covered with low brush and half rotten 
logs. In thia tangle the fire hung for nine days, burning from 
August 13th to the 22nd, when a shower finally extinguished it. 
Cost to extinguish $46.15 not including the services of the ranger 
from the nursery. 

On the aame date, August 13th, flre broke out in the Four-mile 
country, on lauds of the Central Pennsylvania Lumber Company. 
This flre was in old "slashings" and particularly flerce. The bill 
of expenses here given was incurred mainly by the men watching 
along the Central Pennsylvania Lumber Company's lumber road to 
prevent the fire from crossing the road and communicating to State 
land; but part of it was incurred by sending a crew in from Ansonia 
on the night of the 13th. Coat $60.70, of which $56.10 was paid by 
the county commissioners, and $4.60 by the Department of Forestry. 

On August 15th a small flre occurred on the left branch of Straight 
Kun, on State land, but was promptly extinguished by the surveying 
corps engaged in the survey of State lands. The prompt extinguish- 
ment of this fire is due to the coolneaa and good judgment of the 
young man in charge of the corps in the absence of the surveyor. 
.\bout two acres only were burned over. 
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Of these fires, one wa& supposed to have been set by a locomotive 
on the New York Central Railroad, two by farmers burning fallows, 
one from a logging train, and one from causes unknown. 

The total area of State land burned by these fires was about 2,122 
acres, most of which was brush. 

There is the greatest need of better fire protection here if anything 
is to be done with these lands. 

During May, as a preventive measure, we burned a strip of land 
lying between the New York Central Railroad and the public road, 
just below Ansonia. This strip was the only place from which the 
railroad could readily set fire to the recently cut over laud on Mt. 
Tom, and by burning the strip that land was saved for one year at 
least. This cost the Department of Forestry |4.65, which was money 
well spent. 

Surveys. 

About May 27th, the survey of the onteide lines of the State land 
in this county was begun, the work being in charge of a local sur- 
veyor familiar with the lines and land. This corps, up to the time 
work was suspended, had completed the survey of, and marked, 
posted, and painted 8,160 rods of lines. This required the running 
of many rods of trial line, materially increasing the coat of the sur- 
vey, for some of the lines were run two or three times. Many of 
these lines were farm lines, which required more careful work. 

The survey of the entire boundary of what is called the southern 
section was completed, and the aonthern and eastern sides of the 
northern section. 

The total cost of the work was |1,102.96, or about |43.25 per mile. 
This does not include re-run and trial lines. The work, especially in 
the southern section, went slower than usual for here were many 
lines which had been rnn in an ofSce only and never on the ground. 
The lines cross Pine Creek a number of times, and in one case ran 
directly up over the Pine Creek bluffs, nearly 1,000 feet high. This 
survey should be completed at the earliest possible date and the 
lines opened and painted. None of the lines so far run have been 
cut open, but should be opened in the spring. 

Rangers. 

There is need of more rangers in this country. In Potter and 
Tioga counties the State owns about 109,179 acres of land. Of this 
about 60,000 acres is under one ranger's supervision. This means 
that none of it gets anything like adequate protection. There 
should be at least five rangers for this territory, and in the spring 
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extra men should be put on to patrol the railroads. These men 
should be young and strong, able to do a hard day's work when nec- 
essary, rhey should all be mounted, and have a thorough knowl- 
edge of the country, and of the roads, and trails and strums. And 
above all they should be honest and truthful, for much depends on 
these qualities in a ranger. 

Beads and Trails. 

During the year there were cut open and repaired 2,356 rods of 
road. These roads were opened to a width of eight fe«t, and every- 
thing removed. This work was done with the idea of fire protection 
as well as of making the different points of the division accessible. 
There were three roads opened under this work, one up the left 
branch of Straight Run, and one up each of the two branches of 
Kennedy Bun. 

The road on Straight Run is cut through nearly to the State line, 
and is intended to be intercepted by a road over the mountain from 
the right branch of Asaph Run. On this branch is a road which 
runs down to the village of Asaph. The two roads on Kennedy Run 
are cut through to the public road known as the Baldwin Rnn Koad, 
leading from Stokesdale Junction over the mountains into Little 
Marsh. 

The public road from Marsh Creek up the right branch of 
Straight Run, is opened all the way to its junction with the Baldwin 
Run road, 

The three reserve roads and the public roads are so joined that 
they enclose about 6.000 acres of land and form excellent fire lanes 
for protection. (See sketch.) 

On the Straight Run road a namber of bridges were repaired, and 
two were removed and fords dug out in their stead. On the road 
on 1:he right branch of Kennedy Run two bridges were repaired. 

Total cost of the work was f63.70, being $((2.84 for labor and |0.86 
wear and tear on the tools. This makes the average price per mile 
f8.65, which is not excessive considering the bridge work done. The 
total cost of tools used was |5.70, and from their condition when 
work was stopped, fifteen per cent, off cost is a very fair estimate 
for wear and tear. 

General Management, 

Very little was done this year in the way of management or ad- 
ministration on this division, except the work done on the roads, the 
surveying of the line and ranging. 

One case of a person using State land for private purposes was 
reported and settled by a promise on his part to leave the land and 
commit no further trespass. liliuzoj ■, v.jv/v.'-^i 
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Camping permits were issued during the fall bunting aeason but 
no violation of the rules was reported. 

The most importaut work done was the eBtablishment of a nursery 
on this division at Asaph, and a report thereon will be found here- 
inafter. 

The occupancy of these lands bj the Department of Forestry has 
been a good thing for the county in more ways than one. The De- 
partment pays a fixed charge of five cents per acre for every acre 
of land it owns. This is more than is usually paid in the form of 
taxes on this character of land. It has given work to a number of 
men. Not that work is not plentiful here, foir it is; but the State 
will continue to be an employer of labor after the lumber interests 
have been worked out. During the year the Department has spent 
?S,413.67 in this neighborhood. Of this ?1,281.52 was for labor and 
the remainder for materials. 

There are three things to be earnestly recommended: 

Ist. Completion of the surveys. 

2nd. Extension of road work. 

3rd. Better system of fire protection. This means the carrying 
on of road work as rapidly as possible, and the employment of more 
rangers. The employment of more rangers is especially to be recom- 
mended. 

That portion of the State now within Koga county has been a 
great timber country and, if given a fair opportunity will again be- 
come one of the best in the control of the Department. 



THE ASAPH NURSERY. 

Preliminary Sketch. 

In the fall of 1906, the Forest Reservation Commission decided 
to establish a forest tree nursery in one of the counties of the north- 
em tier. After duf consideration and examination, a tract owned 
by Ed. Mataon, Jr., and located in Shippen township, Tioga county, 
between Asaph and Marsh Creek stations on the New York 
Central Railroad, was leased. This tract, containing five acres, is 
located on the flat between Asaph Run and Straight Run, about 
three hundred feet north of the public road between Asaph and 
Marsh Creek. 

The ground has a general slope toward the southeast of about 
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one foot in a hundred, but the surface in places ia aomewbat rolling, 
giving billockB and hollows of various slopes. Tbese slopes are 
not decided enougb to affect tbe land's usefulness for a nursery. 

The soil is a sand; loam about fifteen to twenty feet deep, with 
a Bub-soil of sand and gravel. It is well watered, too much so some- 
times, as tbe slope is so gentle that during a very heavy rain it does 
not carry tbe water away fast enough. But there is another con- 
sideration which far over balances this. Tbe water table does not 
lie over six feet below tbe surface, as a rule. During the spring 
and fall it approaches to within three feet of the surface; and even 
during the long drought of August of tbia year, at a depth of twelve 
feet, we found an abundance of good water. This is due, no doubt, 
to tbe fact that during the summer months tbe waters of Asaph 
Run flow through the gravel subsoil of this flat, coming out below 
the public road as nuiuerons springs. During this period tbe bed of 
Asaph Run, from above the location of the Campbell and Hagen- 
bucb mill to the mouth, of tbe run, is entirely dry. The abundant 
supply of water in tbe sub-soil of tbe nursery makes tbe selection 
of this site a very fortunate one. 

But tbe location has one bad feature. This is that it is exposed 
to tbe winds from four directions, and is also exposed to the full 
force of the winter's snow, rain, and wind, A windbreak of some 
bardy evergreen planted around the fence, would remedy this to 
a great extent. 

The nursery itself is a rectangular plot of ground 871.2 feet long 
by 250 feet wide. It lies with the long aide parallel with Asaph 
Kun and the short side parallel with the public road. 



IMPROVEMENTS. 



The entire plot of Ave acres is surrounded by a wire and board 
fence seven feet high. The upper five feet are of Page woven wii% 
fencing and tbe lower two feet, of one inch hemlock boards. In 
addition to this there is one foot of board under ground for the pur- 
pose of exclnding rabbits, mice, etc. 
Total cost of fence Is as follows: 

Boards and posts, $220 20 

Wire fencing, 97 06 

Staples, locks, etc., 5 24 

Labor, 144 48 

Total, LM,I^66,8§^„ 
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Within tlie nursery thore were erected the following buildings 
during the paat year: 

Office. 

A frame building, sixteen by twenty-six feet, two stories high, 
finished inside with Georgia pine. On the first floor is an office and 
a seed-room, and on the second floor are two bed rooms. This office 
has been furnished to large extent by the Department, so that now 
the Forester in charge may live right on the ground. 
Total cost of the office and furnishings is as follows: 

Building (contract price), |712 50 

Extra work, 10 0(1 

Foundations, 42 20 

Building complete $764 70 

Furniture, 212 09 

Total, f976 79 

Tool House. 

A frame building twelve by sixteen feet, well lighted; also fitted 
up as a work shop, containing a work bench, bench vice, etc. This 
building is used as a store house for such supplies as cement, nails, 
etc. 

Total cost of the tool house is as follows: 

Lumber, |54 57 

Hardware, _ 5 68 

Windows, roofing, etc., 12 00 

Labor, 12 00 

Total, f84 25 

Stable. 

Frame building, two stores high, constructed of surfaced lumber, 

and well stripped. First floor contains two stalls, feed bin, etc. 

Second floor, hay-loft, etc. To the north is the wagon-shed, having 

space for two wagons, and a loft for storing odds and ends. 

Total cost of stable is as follows: 

Lumber, ?99 86 

Hardware, 24 98 

Windows, 3 75 

Labor, 41 75 

Total |1B9 72 
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There was also constructed an out-house four by six feet, of Ger- 
man beveled siding, costing |ia.52. 

Of these improvements, the office was built by a contractor; ths 
remainder under the supervision of the forester. 

The total amount expended on buildings was fl,701.26. In addi- 
tion to this th-ere was expended $62.50 for ground rent, and $35.96 
for repairs, walks, etc. This brings the total for grounds and 
buildings to *l,79y.72. Of the cost of labor on the stable $9.10 is 
not charged to ground and building but to operation, being part of 
the salary of the ranger. Heace the total charge on the books for 
ground and building is $1,790.62. 

Laying Off the Ground. 

The nursery is laid off in three sections, lettered A, B, C respec- 
tively. These sections are separated by roads nine feet wide run- 
ning the full length of the field. In addition to these, at the upper 
end of the lot, the two roads are connected by another ten feet wide, 
and at the lower end by another twelve feet wide. This lower road 
runs on by section to the gate. 

Section A is on the northeasterly side, fifty-eight feet wide. Sec- 
tion B, in the middle, is one hundred and sixteen feet wide. Sec- 
tion C is nearest the gate and on the southwesterly side, fifty-eight 
feet wide. 

These sections are laid oS in beds sixty feet long and four feet 
wide, with a three-foot path between every two beds. As the beds 
run parallel with the long side of the field, it leaves a five-foot path 
around the lot. 

About half way up the nursery is a row of beds running across, 
only forty-two feet long. In the middle section, or B, the beds are 
not made up, the ground being used for storing screens, stakes, etc., 
and for compost heaps. This is called the storage ground. 

In sections B and C, the first- row of beds has also been Mt out. 
Oq these two areas are located the office, toolhouse, and stable. 

Counting out these three lots or beds, the nursery will contain, 
when all the other beds are made up, four hundred and four sixty 
foot beds, and sixteen forty-two foot beds. This will give a total 
of 99,648 square feet of bed area ; or, counting six seed-rows to the 
bed, and running length-wise, 149,472 lineal feet of seed row. 

Nursery Work, 

Work was begun here on April first, but owing to inclement 
weather, very little was accomplished until April 15th; and even 
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after that, until May 10th, things went rather slowly on account of 
the weather. 

Ahout April 15th work was started on the fence, and when the 
soil was dry enough, on the beds. But up to May 1st, very little 
had been done on the beds. After May 1st, however, the work went 
along rapidly. 

The beds were spaded to a depth of fourteen inches, and well 
worked with a rake. The soil from tte paths was throwii up on the 
beds, raising them about six inches above the paths. After thor- 
oughly working up the soil, the beds were leveled up, the sides 
packed, and they were ready for planting. 

The hickories were planted first, then part of the tulip poplar. 
Next the white pine was planted, then the remainder of the pop- 
lar, and then the other seeds as the beds were ready^ 

The hickories, poplar, ash, cucumber, and persimmon were planted 
in Section 0. Section A was plaiitc'd entirely in white pine, and 
Section B was planted with the remaindor of the pine, and with the 
other conifers. Section B not holding all the conifers, thirteen beds 
in Section C were planted in sugar pine, larch, and Norway spruce. 

The broad-leaved tree seeds and the sugar pine were all planted 
by hand, but the others with a Planet Jr. machine. This machine 
puts the seeds into the ground to any depth required and as many 
in the row as desired. It covers them after planting, and at the 
rear of the machine is a broad wheel which packs the soil slightly 
over them. 

The hickories were dibbled in, while the ash, poplar, persimmon, 
cucumber, and sugar pine were planted by hand in rows made with 
the small plow of the Planet, Jr. 

Seeds Sown. 
Between May lOtli, when the first seed was planted and May 24th, 
there were planted here the following seeds: 

White pine, 

Scotch pine, 

Sugar pine, 

Norway spruce, 

Balsam fir, 

European larch, 

Shellhark hickory, 

Bitternut hickory, 

Tulip poplar, 

White ash, 

Persimmon, 

Cucumber, 



tT5 lbs 


10 lbs 


5 lbs 


6 lbs 


5 lbs 


5 lbs 


40 lbs 


40 lbs 


25 lbs 


10 lbs 


5 lbs. 


5 lbs 
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Total cost of making up the beds was as follows: 

Labor (April 27 to May 25), ,.. $259 53 

One load muck, 1 50 

Total, |261 03 

Total cost of seeds planted was, 501 55 

The cost of making up the beds was a little high because the men 
were unable. to go ahead with them continuously, but had to work 
whenever the soil was dry enough. 

Protection. 

As soon as the seed were all in the ground, the making of the 
screens was started. 

These were made by nailing four-foot pine lath to six-foot one 
and one-half inch hardwood strips, the lath being spaced from one 
inch to one and one-half inches apart, and projecting about two 
inches beyond the edge of the strips. 

Then the stakes were driven into the beds, six feet apart length- 
wise, and three feet eight inches apart across the beds. This al- 
lowed the strips on the screens to slide down inside the stakes and 
the lath to rest on the tops of the stakes. Later in the season short 
pieces were nailed to the inside of the stakes, just far enough be- 
low the top to allow the strips on the screens to rest on them. This 
gave two bearing surfaces or supports for the screens. 

In making these screens there were used fifty thousand pine lath 
and about four thousand hardwood strips. About four kegs of 4d 
wire nails were used in the making. 

When removed from the beds and piled for the winter, there 
were 1,765 six-foot screens on hand. And in addition there were 
about four hundred strips not used. For the beds there were pur- 
uhased six thousand six hundred hardwood stakes, each two inches 
square and three feet long, pointed at one end aud squared at the 
other. Of these only 3,762 were used this season, the remainder be- 
ing piled so as to be exposed to the weather as little as possible and 
yet be open to the drying winds. 

Cost of 1 six-foot screen, including material, 
labor, etc., ?0 23 

Cost of covering 1 bed, including materials 
for 10 screens, 22 stakes, and labor for 
driving and manufacturing, 3 21 

Total amount expended for screens and 

. stakes, including unused stakes and 
screens, 607 50 
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Weeding. 

The weeds were an expensive enemy to deal with. When weed- 
ing first began to be a necessity, during the latter part of June, boys 
from seven to twelve years of age were tried. These not proving 
satisfactory, girls were induced to try it, and proved to be very sat- 
isfactory. Boys put in fewer days to the month, and worked less 
steadily than the girls. Daisies, pigweed, and grass or timothy were 
the most abundant growers and caused the most trouble. 

Generally weeding is finished about the ftrst of September, bat 
this year September and October were so warm that most of the 
beds put forth a heavy crop of weeds. This required October weed- 
ing. Most of the weeds were low and spreading, lying close to the 
ground, which made the work very much harder. 

The weeding was made less tiresome by the use of benches which 
were furnished at the nursery. These benches were long enough 
to go across the beds and high enough to clear the tops of the seed- 
lings. They were made from odds and ends and did not cost very 
much. 

During the months of July and August, the top two inches of 
soil in the beds was kept finely pulverized. This was done by the 
weedets with three-tined weeding forks. Only twice was it neces- 
sary to do this for during these two months very little rain fell and 
the soil was not moist enough to bake. 

On same of the beds, early in the season, moss had started to 
grow, but one or two days exposure to the snn and deep cultivation 
soon destroyed it. 

Total amount expended for weeding was f357.16. 

Fall Work, 

About the first of September the gathering of pine needles for cov- 
ering the beds was started. The exposed position of the nursery 
made it impossible to use broad leaves as they were immediately 
blown away. Hence we were of necessity compelled to us pine 
needles only. 

There being no pine groves of any siz* near here, we were able 
to secure the needles only at a distance. This somewhat increased 
the cost of the covering. About seven loads were secured from 
Ansonia, a haul of two and one-half miles. These seven loads were 
but a very small part of the necessary needles and we had to look 
flsewhero. 

At Middlebury, seven miles above Marsh CreeJt, we obtained 
one car load of needles. Here we had to haul the needles almost a 
mile to the railroad, and had to take the men from the nursery and 
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pay their board there, as men could not be bad in the neighborhood. 
Kut taking all these thiogs into account ae well as the hauling from 
the car at Marsh Creek to the nursery, the pdee was less per load 
than those procured at Ansonia, Twenty-three two-horse wagon 
loads were packed into one car, making, with those from Ansonia, a 
tctal of thirty loads; but this was not enough. To complete the 
covering we used a few loads of needles and broad leaves mixed, 
which were procured about a half mile back of the nursery. With 
the quantity of needles and leaves, all the beds except thirteen were 
covered, and the seedlings in these thirteen beds were taken up and 
heeled in for the winter. The needles were placed carefully be- 
tween the rows of seedlings and packed close to the stems by band. 
A total thickness of needles about equal to the height of the seed- 
lings was used. 

The screens were removed from the beds a few at a time, and the 
needles placed immediately. This exposed the, seedlings to the 
warm October sun for as short a time as possible. As fast as the 
Bcreens were removed they were carried to the storage ground and 
piled for the winter. They were placed fifty to the pile, and very 
carefully spaced, the bottom screen being raised on a two by four to 
pi-cvent rotting from contact with the ground. On this storage 
ground were also placed the stakes not in use. 

Total cost of removing and piling screens and covering the beds 
WJis J233.72, 01- about |1.50 per bed. With a little care, these 
needles may be used for another season and possibly two, thus inak- 
iiig the cost not excessive. 

A note in reference to the comparative cost of the needles from 
Ansonia and those from Middlebury will not be amiss here. The 
needles from Ansonio cost |5,15 per two-horse wagon load, while 
those from Middlebury cost |4,36 per two-horse wagon load. These 
prices include everything up to the placing on the beds. 

Results of the Work. 

At the end of the season when account was taken of the seedlings 
On hand, there were in the nursery beds the following: 
Conifers, 

White pine (Pious strobus), 279,579 

Scotch pine (Pinus sylveatris), 35,000 

Norway spruce (Picea excelsa), 35,275 

Balsam fir (Abies balsamea), 18,275 

European larch (Larix earopea) 10,675 

Sugar pine (Pinus lambertiana) 125 
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Hardwoods. 

Bhellbark hickory (Hicoria ovata), 530 

Bitternut liiekorj (Hicoiia minima), 232 

Wliite aali (Fraxinns Americaoa), 6,054 

Persimmon (Diospyros Virginiana), 850 

Total, 393,070 

The tnlip poplar and cucumber were both failures, neither one 
germinating to any extent. This very materially reduced the crop 
and increased the average coet. 

While this is not a fair sample of what this nursery is capable 
of doing and what it should do in the future, it is a fair crop con- 
sidering the fact ttat this was tlie first year, and also the very un- 
favorable weather from April first to"Vune first. The spring was 
late, while October and November, when we should have been hav- 
ing cold weather, were more like sptiog. 

- The following is a condensed statment, taken from the United 
States Government Monthly Weather Reports, and given here for 
the purpose of showing something of the weather conditions during 
the spring planting season: 

April. Snow flurries almost daily, and in the northern counties, 
iu cousidierable quantities. Total precipitation '2.11 inches, in- 
cluding 4.4 inches of snow unmelted. During the month there were 
eleven clear days, eight partly cloudy ones, and <;]even stormy ones. 
In addition the average temperature was the lowest in eighteen 
years, being almost five degrees below normal. 

May. Snow flurries and rain in the early part of mouth. Total 
precipitation 2.35 inches. During the month there were twelve 
clear days, twelve partly cloudy ones, and seven stormy ones. The 
nrean temperature was the lowest in eighteen years, being more than 
five degrees below normal. 

June. This month was also extraordinary. The temperature 
was nearly five degrees below normal, while the rainfall was nearly 
one inch more than normal. Total precipitation was 4.49 inches. 
During the month there were ten clear days, twelve partly cloudy 
oues, and eight stormy ones. 

From April first, until the end of June the season was about three 
weeks late. Then during the latter part of July there came a long 
and hard drought, which lasted until the latter part of August. 
During this drought we watered some of the best beds; a tank, to 
he mounted on a wagon truck, having been provided for this pur- 
pose. But there was not pressure enough to force the water out 
of the tank through the hose. So most of the watering was done 
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with Sprinkling cans. While this waa not very satisfactory, and 
necessarily restricted the area watered, it was the only way with 
the means at hand. And to carry out the unseasonable weather, 
the fall months were more like spring than fall. 

So all things considered, while the crop was not a phenomenal 
one, it was a good crop for 1907. 

Experiments. 

This being the first season for this nursery, very little was done 
in the way of experiments. 

One that was tried waa the use of muck soil for fertilizer on the 
beds. In one case, after the natural soil had been worked up, a 
layer of muck was spread over it to a depth of two inches and 
worked in with a rake. In another case, the muck was spread OTer 
the top after the bed was leveled, but before the seed was planted. 
Bnt none of the beds on which this muck was used show any better 
results than those on which none was used, except, perhaps, in the 
production of weeds. Whether or not another season will show any 
different resnlts, remains to be seen, but the fact is that it was not a 
success the first season. 

.Another experiment which was tried was that of leaving the bed 
unprotected, except by the screens. A bed in which there were 
only about one hundred and twenty-five seedlings was selected for 
thia purpose. Nothing was done to the bed except to leave the 
screens on. This is to determine whether the cold will kill the seed- 
lings or not, and also the action of the frost upon them. 

While the Mont .41to nursery Las found that heeling in of seed- 
lings does not pay, we have tried the experiment again. There 
were thirteen beda for which there were no needles. So the seed- 
lings were raised and heeled in for the winter. A special heeling in 
ground was prepared by raising a portion of a bed about twelve 
inches above the path. This will allow of good drainage. 

The seedling were placed in bunches and these bunches in rows 
running across the bed, the rows being about ten inches apart. The 
soil was firmly packed around the roots, and the whole surface cov- 
ered with needles, leaving only the tops of the bunches exposed. 
Screens were placed over them to keep off the greater weight of the 
snow and ice. Whether or not thia will be a success remains to be 
seen, but in the event of its failing there will not be much lost as 
there were only eight thousand seedlings in the thirteen beds. 

Conclusions. 
As the full financial statement is given on another page a lengthy 
statement will not be necessary here; but one or two facts are 
worthy of separate mention. 
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During the past season the Department of Forestry paid out for 
labor to the people of this community ¥1,281.52. There was also 
paid ont for salaries $1,195.00, most of which went into the hands 
of the tradesmen of the commnnity. Then there was paid out to 
different firms of the vicinity, |1,867.46 for materials of various 
kinds. These, with an expense account of |132.84,. and same few 
items not charged to the individual accounts, give a total of |4,- 
510.23 spent in this county this year. 

Another thing to be remembered is that the nursery afforded an 
opportunity to the boys and girls to earn money of their own lo an 
out-of-doors occupation, light and healthful. 

Wages in this county are higher than we have to pay in some 
other places, but they are not beyond reason. In the beginning we 
had to pay twenty cents per hour for men, but later this was re- 
duced to eighteen cents per hour. And when you take into con- 
sideration the fact that these men can go into the woods and get 
forty dollars per mouth and hoard, the year round, the fact tliat 
they want a little more for a job which lasts a few mouths, is not 
surprising. And until things can be put into such a shape that a 
regular force of laborers can be employed the year round, we will 
have to submit to a little higher wage rate. This matter of a reg- 
ularly employed force is one that will come up for discussion in the 
mar future, and will have to be settled before long. 

The location selected for this nursery is a wise on* for more rea- 
sons than one, but one main reason is that this country has been a 
great pine producing country. This would indicate that there is 
oumething in the aoil and air peculiarly adapted to that species. 
Therefore the pine seedlings should do well, and transportation to a 
favorable planting ground will be easy. Thus these old hills may 
once more be covered with pine, and deserve in the future the repa- 
tation they have earned in the past, of being great pine producers. 



Financial Statement for 1907. 

By checks received, |4,510 23 

By bills unpaid, 46 52 

By bills paid by the Department, 856 92 

Fire service, ?11 25 

Roads and trails, 68 54 

Surveys, 10 69 

Seeds, 501 55 

Equipment, 162 27 

Operation, 1,894 69 
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Ground and buildings, 1,790 62 

Protection, 841 22 

Expenses, _ 132 84 

Total, '. |5,413 67 f5,413 67 

Amount paid out in salaries f 1,195 00 

Amount paid out for labor, 1,281 52 



Inventory. 

Ground and buildiugs, |1,790 62 

Protection (stakes, screens, etc.), 689 12 

Equipment (tools, tank, etc.), 150 00 

Seedlings, 1,988 12 

KeserTe improvements, 90 48 

Inrestment, 705 33 

Total, 15,413 67 



Value of Seedlings at End of Season. 

White pine, 279,579, |1,397 90 

Scotch piue, 35,000, 245 00 

Norway spruce, 35,275, 105 83 

Balsam fir, 18,750, 112 56 

European larch, 16,675, 83 38 

Sugar pine, 125, 2 50 

Shellbark hickory, 530, 4 24 

Bitternut hickory, 232, 1 40 

White ash, 6,054, 30 27 

Persimmon, 850, 5 10 

Total |1,988 12 
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A gILVICAL STUDY OF THE EOUK OAK (QUERCUS PRINUS), 
WESTERN FRANKLIN AND EASTERN FULTON COUN- 
TIES. 



JOHN L. WITHEROW, Forester. 

As the time for this work has been short and being the first 
of its kind in this locality, what follows will necessarily be incom- 
[ilete, but will probably serve at present tor comparison and show 
to a linuted extent the behavior and influence of this species in the 
forest. 

The rock oak has been one of the most widely distributed and ex- 
tenslTely lumbered species of this part of the State. Although it 
seldom grows in "pure stands" yet it is usually the dominant species 
of the stand in which it grows. It is found in many different situa- 
tions with regard to elevation, mixture, and soil, but as a rule in 
mixture with chestnut, red, white, and black oaks on sandy, well 
drained ridges, when it seems to attain its best growth both in qual- 
ity of trees and amount per acre. 

In rare cases and in small areas where drainage is good and the 
soil quickly loses excessive moisture, rock oak is found in pure stand; 
however where soil moisture is less constant chestnut and other 
species appear until rock oak may form only one-third of the stand. 

On the summits of the highest mountains of these reserves, an 
elevation of about eighteen hundred feet, this species is stunted, 
short, and branchy, and has the appearance of a species near the 
"timber line" on a lofty mountain, which is due to temperature, poor 
protection, and dry soil. 

Much damage has resulted to the growth and reproduction of this 
species in the past from the ranging of cattle, sheep, and hogs on 
these reserves, by farmers living nearby; also that clear cutting has 
beeen done repeatedly over the most accessible parts of these lands 
until about forty years ago, for wood to supply several iron furnaces 
with charcoal. This has reduced the character of growth considera- 
bly. 

Fire very often siweads from the "charcoal job," passing over large 
areas, and although few trees to-day have injured trunks, yet where 
flpe has not occurred the humus is thicker, average height greater 
and more on the ground than stands of this species of the same age 
where fire passed through. 
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In compari^OD with tlie species with which it growa it is not easily" 
killed by fire owing to the rough thick bark on the trunks, and when 
so killed is rarely made worthless, but can usually be marketed pro- 
fitably. It will remain on the ground for several years before rapid 
decay takes place. 

Nearly all reproduction is by coppice sprouts which start to grow 
the same year or the one following the removal of the forest. Its 
reproductive power by this method is strong, as the coppice may be 
killed several times and the trunks will put out other shoots. 

Natural reproduction from seed occurs only in places where bamua 
is present and an opening in the forest of sufficient size to admit 
light is made. Here the acorns may find conditions suitable for 
germination. 

In the coppice forest the old stumps remain at the base of the 
young trees for thirty years before decay takes place. For this rea- 
son stumps of this species should be cut low whether either method 
of regeneration is expected. 

As with many other species the life of the coppice growth is 
shorter than that of the "High Forest" and the seed of an inferior 
quality. 

Seed years do not occur at regular intervals, but rather seem to 
be governed by climatic conditions and the amount of available tree 
food. Occasionally there will be a crop for several years in succes- 
sion, after which there may not be another for three or four years," 
The acorns are never produced in large crops and they germinate 
soon after falling, which confines seed regeneration to small areas. 
Seed dispersal is mostly by water and the rolling of the acorns 
down slopes. 

When trees grow in the open the trunk divides into large branches 
about twenty feet above the ground, and forms a large, wide crown. 
Such trees produce a small amount of lumber. In the forest where 
favorable conditions are present it develops a long, clean bole sixty- 
five feet in length with a short crown. 

If trees of this species are permitted to stand after they become 
mature decay begins at the heart and rapidly continues outward 
until all inside is gone, leaving a liollow shell which very often re- 
mains standing for many years as a breeding place for insects and 
fungi. 

Relation of Age to Diameter. 

Table I shows the average diameter which a tree will reach at 
different ages on land where Are has never been known to occur. 
The fastest growth is made from the third to the twenty-fourth 
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year, when it falls off slightly, and from then until the fifty-fourth 
year the rate of growth is nearly uniform. 

From the fifty-fourth to the eighty-fifth year it decreases rapidly, 
after which it hecomes too slow to add much to the volume of the 
tree, 

TABLE 1. AGE OF ROCK OAK. 
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Table II shows the average diameter breast high for each year 
of age up to eighty-one, on land which has been buined over re- 
peatedly. 

Relation of Age to Height. 

Table III shows the average height of trees at various ages. 
Height growth drops off rapidly from the fifth to the twenty-fifth 
year, after which it continues to the fortieth year at nearly a uni- 
form rate. It decreases rapidly from the fortieth to the eighty-fifth 
year, when it practically ceases. 



TABLE III. 
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Table IV was made of a survey of three-fourths of an acre of rock 
oak as nearly a pure stand as could be found of this age. The ob- 
ject in view was to determine the per cent, and size of this species 
in comparison with that of the othors in the stand. 

The primeval forest was removed eight years ago and the present 
stand has grown since from seed. It is on a well drained northern 
slope with a good quality of slate soil and thick humus and may be 
regarded as nearly normally stocked as can be found in a wild forest. 



TABLE IV. PERCENTAGE AND SIZE OP ROCK OAK IN MIXBD STAND. 
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No effort was made to determine volumes for trees of different 
ages or of areas on account of it being impossible to market profita- 
bly the number of sample trees it would have been necessary to 



TIMBER ON PENNSYLVANIA FOEEST RESERVES. 



DR. J. T. HOTHROCK, Member State Forestry Reservation Commission. 

The impression appears to prevail in certain quarters that the For- 
estry Commission has been able to purchase nothing but land from 
which the timber has been wholly removed. 

It is true that the maximum price which the Commission is au- 
thorized by law to pay is usually insufficient to tempt owners who 
have bodies of valuable timber, and, therefore, what is known as 
"cut-over lands" are the most frequently secured. The term -'cat- 
over," however, is a relative, and not an absolute designation. Its 
meaning varies from year to year, and it varies in the minds of the 
lumbermen themselves. For example, to one man. lands would be 
cut over when the hemlock was removed, though they might still 
yield a rich harvest of beech, birch, and maple to the stave man, or 
the charcoal burner. An actual instance will illustrate how time 
is au element in this terra. Eight years ago the Forestry Commis- 
sion purchased land from a gentleman who thought he had cut off 
all he could profitably remove. So he had at that time. The price 
paid was f24,000. Recently the same gentleman made a formal 
offer to buy those lands back at a price of fGO,000, because, first, 
there has been an increase of size during that period of eight years, 
and second, because iucreasiug scarcity of timber and higher price 
has made the timber which he neglected in 1900 as worthless, im- 
mensely valuable now. 

With regard to most land offered now, if there are existing tim- 
ber leases, the Commission refuses to purchase unless there can be 
fixed some reasonable limit in size, below which all trees must be 
allowed to remain. This then gives the start of a new forest. 

But the above is by no means a true statement of facts for all 
of the purchases. The State has acquired considerable sized areas 
on which there remains from eight to fifteen thousand feet of lum- 
ber to the acre. The accompanying photographs will illustrate and 
enforce this truth. Then on many acres of the State Forest land, 
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there are hemlock trees which have a diameter at base of from two 
and a half to three feet, and from which there could be taken a 
length of fifty feet of merchantable timber. It is not unusual to find 
a number of such trees on each acre. 

It is well in this connection to femember that a log of forty feet 
length and two feet in diameter contains one thousand feet of lum- 
ber, board measure, and that a log of the same length having a 
diameter of three feet would contain more than two thousand five 
hundred feet. 

The question is frequently asked, why should not this mature tim- 
ber be cut and placed upon the market? There are several reasons 
why it should not be cut : 

First. The State is buying land to increase its timbered area, and 
is not selling. 

Second. For years there has been a demand that the Forestry 
Commission should buy and maintain some just such tracts, as an 
object lesson for the future. 

Third. If the timber is cut off and the soil laid bare the condi- 
tions under which the present stand grew will be so completely 
changed as to make it impossible, without great expense, to restore 
a similar crop of hemlock; whereas, if allowed to remain the present 
girowth will (and is now) perpetuating itself, and the longer it re- 
mains under present conditions the more valuable will its hemlock 
crop become. It is to be hoped that no pecuniary consideration will 
lead to the sacrifice of these primeval forests which the State now 
owns, and which soon will be about the only bodies of original tim- 
ber within the Commonwealth. 

But besides the growth above alluded to, the State has timber 
of large size of other species than hemlock. In the Pennypacker He- 
serve there are white oak and tulip poplar trees still growing vig- 
orously wliich contain not far from a thousand teet of lumber. In- 
deed, there are many such trees met with in an hour's walk. There 
is also a vigorous growth of clean, straight hickory, which is now of 
marketable sisie, and is still rapidly increasing in value. Some of 
the photographs taken show a young white oak forest which should 
be the admiration of any forester. 

But why value these trees solely for their worth in dollars, or as 
lumber? Sentiment is not wholly despicable. Without it there 
could be none of that love of country which we call patriotism. It 
usually has been the mainspring of reforms and of movements which 
lead to a healthier national life. It has its claims which are weighty 
enough to compel consideration, and the sight of such forests as we 
refer to, is an inspiration which will become more and more elevat- 
ing as our country passes from its growing into its maturer con- 
dition, innrrr 1 v jv/v /-vk 
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"Wherever a forest stands which is mature enough to produce 
seeds, it is a center from which the wooded area widens by growth, 
resulting from diffusion of seeds. The white pine woods at Mont 
Alto are the result of a few white pine trees whose seeds the wind 
scattered on abandoned fields. From mature oak and chestnut 
trees squirrels and jay birds carry away and distribute the fruit 
which produces new forests, and we wonder where the seed came 
from. 

So that it appears as if the cash into which these mature woods 
on the State Reserve might be converted just now, would be a 
paltry return for what the Commonwealth lost by the transaction. 

Until others as good, as large, and as striking can be produced it 
would be folly to cut these down. Let them stand to illustrate 
what the name Pennsylvania means. 



EESTOBATION AS WELL AS PBESEBVATIOS OF OUB FOR- 
ESTS NECESSARY. 



BON. S. B. BIXTOTT, Member ot the State Forestry ReHervatlon Commission. 

A deep concern in things pertaining to forestry is being shown 
by those who have the welfare and prosperity of our country at 
heart; and it is well that it is so, for there is no more important 
subject for the people to consider. A gratifying feature connected 
with the interest so widely manifest ia that it demands the preser- 
vation of such forests as are left us; yet it is greatly to be regretted 
that the need of this could not have been seen long ago, for much 
has been lost by delay and the work that must now be done will be 
far more difficult that it would have been a seore or more years 
ago. But the people could not be made to see it then, nor later on, 
nor even now would they, did not the convincing logic of experience 
ccmpel them to. The growing scarcity, the high price, and low 
standard of quaUty of lumber offered in market, to which is added 
the discovery of the further fact that the destruction of the forest 
causes serious disturbance of the equable flow of springs and 
streams with resultant disastrous floods, have combined to force at- 
tention of the thinking public to the deplorable results which must 
follow further lack of regard. Hence there is now a demand for the 
preservation of existing forests. There is no question but what 

9— 2i— 1907 LNQIIZOJ ■ ^.V.VV-V ,V 
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they sliould be preserved, but just what eat-b one conceives "pre- 
eervation" to embrace ia quite another thing. One may demand that 
Ihej shall not be cut at all. That would certainly be preservation 
in the extreme. Another may insist that the forests shall be made 
to furnish continually what are known as forest products, such as 
lumber, fuel and the like. That would be preservation with use and 
certainly commendable. Fortunately neither of these parties will 
consent to any further destruction. 

But will they see that preservation alone of present forests, no 
matter what system of treatment may be followed, must sadly fail 
to provide an adecjute supply of forest products? There is where 
danger lurks. A conception of the truth of their inadequacy must 
be realized or presertation will prove only a halfway remedy tor the 
ills which threaten us. We must have a greater area of productive 
forests to meet the- demands of our progressive civilization. We are 
consuming our forests three times faster than they can grow. It 
is not necessary to discuss what this rapid consumption sooner or 
later will result in if nothing be done to increase forest production 
in some form. The only way to escape the severity of a timber 
famine already being felt' is to reduce consumption or increase pro- 
duction. We cannot well lessen consumption but we can increase 
production. 

This conclusion once admitted, and it will be forced upon us soon, 
just as preservation has been, the question arises, can such increase 
of production be accomplished, and, it so, how? The answer must 
be: Reforest the cut-over non-agricultural wastes that once bore 
a dense growth of timber trees, but are now destitute of all valuable 
growth, by planting such species of trees thereon as are best adapted 
to the location that will mature the earliest, and produce the most 
satisfactory products. No doubt it will be claimed that reforesting 
of these so-caRed cut-over lands will result from natural causes of 
protection from Are be given them, that nature has provided for such 
restoration through sprouts and young growth which so universally 
spring up after the useful trees have been removed. At first glance 
this would seem plausible. As nature originally brought forth the 
forests will she not do so again? And, besides, is not this view 
confirmed by experience in the past whtn lumbermen cut only the 
largest and best trees, and, when protected from Are, the younger 
growth came forward and more or less of it has since been cut for 
use? None of this should be denied for it ii quite true. But the 
fact must be recognized that conditions are vastly changed now. 
Within a score of years large demands for all sorts of forest pro- 
ducts have sprung up and consumers have found themselves forced 
to use different kinds and poorer grades than heretofore. For aev- 
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lU'al years the lumberman, the railroad tie man, the pulp man, and 
the acid factory .Diau have taken about everything iu the line of 
tree growth that could be found standing on the ground. There 
are no seed trees left nor any small growth that has not been in- 
jured by ]umb<?ring operations. There is really nothing left from 
which a forest of valuable species of trees can spring. Not only 
are the virgin forests being thus destroyed but what has heretofore 
been left by axe and fire on previously exploited areas is being re- 
moved. The lainentable fact is that no young growth is being left 
10 come on, nor are forests being left for us to i;reserve. It is ad- 
mitted that there are exceptional cases but they are rare. 

No greater mistake can enter the mind of any individual than to 
suppose that what little tree growth now standing on land cut over 
by modern methods of lumbering, or on flre-scarred, devastated and 
practically barren land, will ever amount to anything of value for 
timber and general forest products. 

Examination will show that not over twenty-five per cent., if 
so much, of these lands, even where a young growth is coming on, 
has a stand of valuable sepcies that is at all commensurate with the 
needs of the future, or that can bear a fair comparison with what 
originally stood there, Hecent Census Bureau Reports {July 11, 
1908), show that seventy-nine and two- tents per cent, of the lumber 
tut in the sawmills of the United States in 1907 was from the coni- 
fers, the pines, spruces, flrs, hemlock, cypress and other so-called 
(/oft woods, and nin* and two-tenths per cent, was of the several 
oaks, leaving only eleven and five-tenths per cent, for all others, 
such as basawood, cherry, poplar, maple, hickory, walnut and other 
broad-leaf trees. Can any such ratio of valuable species be found 
standing on the devastated lands of to-day, or will there be where 
the virgin forests are when the lumberman completes his work? 
Then there is a vast area where flre has killed everything, even bird 
cherry, aspen, and other worthless stuff so common in many regions. 
The a3:e and fire have wrought awful destruction of our forests and 
made that destruction "doubly sure and sealed it with a bond of 
fate," Whoever disputes this should go on to these lands and make 
careful examination. There he will see the worthless species, the 
weed trees, the crooked, lowHmbed, diseased, flre-scarred, worth- 
less stufC that will suppress any growth of more valuable trees, 
should seed ever be scattered; and then, too, will be seen the dis- 
appointingly small number of valuable species mingled with the 
others. Turning from this he will see the flre-scarred, barren, deso- 
late wastes where no trees are growing. 

It may be claimed that we can depend upon sprouts from stamps 
of cut trees to produce a second growth where no seed trees hav* 
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been left. We must not hug tliat delusion for there are only three 
or four valuable species that will sprout at all, and of these the 
chestnut is the only one that can be depended upon. None of the 
conifers will sprout except the redwood. 

The foregoing is a truthful picture of what examination will show 
to be largely the condition of the cut-over non-argricultural lands 
of the country at the present itime. It is disappointing, discourag- 
ing, and it is feared will not be realized or believed until much valua- 
ble time shall elapse, not until we are forced to -believe and appre- 
ciate it as we were forced to realize that our present forests must 
be preserved. 

What then? Has a like condition ever existed and been met 
by a civilized people? If so, what did that people do? Further- 
more if anything was undertaken was it successful? The answer to 
these reasonable quesitions is: Quite similar conditions have been 
met by European countries and the problem has been successfully 
solved. It has been done, and the work is still being vigorously car- 
ried on, by planting seeds where the trees are to grow in the for- 
est, or, more generally, by growing trees in the nursery and, when 
from one to four years old, transplanting them into the forest. 
Germany, France, Austria, Italy, Belgium, and Switzerland are more 
or less extensively engaged in it. Germany and France especially 
so, and find it profitable. The annual net profits of German forests 
run from |1.60 to 15.35 per acre. 

But it objected that planting trees costs money. True it is that 
it does cost money, but what will the result be? On one side of the 
ledger is natural reforestation, with long and indefinite lapse of 
time, where there is any stand at all, before any return; and no re- 
turn whatever where all vegetation is killed and the soil is eroded be- 
yond recovery. On the other hand i8 artificial restoration in sev- 
enty-flve to one hundred years or less, according to the uses the 
timber is to be put to, with a full crop of valuable timber trees. 
Can there be any question as to which would be the more profitable? 

Then comes the question, who will do ^his planting? "The State, 
of course," is the answer many will give. Ijet us see about that. 
Is it desirable that the State should own practically all the timber 
of the future? Could the State secure approximately all the non- 
agricultural lands within its borders if it were advisable that it 
should? There are over eight million acres of such land in Penn- 
sylvania. A considerable portion of it lies in large tracts, but there 
is hardly a farm in the State but that has more or less of it. Pos- 
sibly the State may secure twenty-five per cent, of it, may be more. 
But who is to reforest what the State cannot? It must be done by 
the owners or not at all. Now, if the conditions were alike there is 



No. 24. DiBPARTMENT OF FORESTRY. 133 

more reason why the State should engage in tree growing than in 
wheat growing. But the conditions are not alike, for the element 
uf time so enters into it that the State should bear a share of the 
burden. However, it should by no means be expected to do it all, 
nor can it. But if it could, who can gutisa what the speculator, 
the politician and the grafter would do? 

Somehow many look upon growing trees in a nursery and trans- 
planting them into the forest as a profound, mysterious work, ac- 
companied with great labor and risk, when, in fact it is simple, 
easily understood, and not laborious. He who sets out fruit trees 
may have in his mind the labor and cost of that work and may judge 
the cost of planting forest trees from that. Growing forest trees in 
a nursery is no more difficult than growing any common garden 
vegetable. They are transplanted when not over four years old. 
Two men and a boy can set out au acre a day, under ordinary condi- 
tions, and the loss should not exceed five per cent. If the State 
should furnish the seedlings gratis and a forest expert to oversee 
the work, as is done in France and Canada, and as I believe we 
should do, the only cost would be that of setting out the trees as 
indicated. 

The farmer should have his wood lot to furnish his fuel and wood 
for other uses oo his farm. It can stand on ground worthless for 
other purposes, land which otherwise would bring him nothing. 
But it is admitted that no one in our State can afford to plant trees 
under our present tax laws, laws that were passed when it was de- 
sirable to get rid of the forests instead of growing and preserving 
them as now, and when the conditions were the very reverse from 
what now exist. All this must be changed and no heavier tax be 
assessed upon lands on which immature forest trees are growing 
and being cared for under legal regulation until such trees mature, 
than the naked land should bear. We do not tax young cattle or 
colts until they are four years old, until they mature, and the same 
principle should apply to immature trees. Neither do we put an 
extra tax on a piece of ground because wheat is growing upon it. 
No prospective value for the purposes of taxation should be put 
upon the trees, for that value may never materalize. Disease, 
winds or fire may destoy them. 

With our tax laws modified, and trees furnished gratis by the 
State, under proper regulations and conditions, there is no good 
reason why the land owners of our State should not engage in the 
good work of upholding the prosperity of the Commonwealth and 
performing a sacred duty towards posterity. If il shall not be done 
much of our land will become a barren waste the same as other 
regions where the forests have been destroyed and nothing done to 
rcBtore them. Lignzr j , v^jv/v-i'^" 
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SHOULD DEER FAKMING BE LEGALIZED IN PENNSYL- 
VANIA? 



DR. J. T. ROTHROCK, Member State Poreatry Reservation Commission. 

Production and caiu of game has always been regarded in couu- 
tcies where forestry is an established science, as a legitimate por- 
tion of forestrj- worl;; in fact, in some countries, forestry has been 
simply the outgrowth of hunting interests. 

In view of the fact that tliis country is now paying an excessive 
price for meat, and that thei-e seems to be no probability that it 
can ever become much cheaper; in view also of the fact that deer 
farming could, under proper legislation, be made a profitable indus- 
try, and at the same time be made to furnish an acceptable meat at 
a cheaper price than is now possible with our ordinary domestic 
animals if suitable legislation were bad, it is suggested that it is 
worth while to consider this question in our report. 

All of our domestic animals came to us from a wild condition. 
There is no evidence whatever that any one of them was not ori- 
ginally wild. All were brought under domestic control by years of 
patient labor. As the law now stands, it is impossible for any 
citizen of this State to go into any other State and purchase deer 
there, or here, wliich w«re bred in captivity and bring them into this 
State, feed them as domestic animals, and kill them and dispose of 
them with the same freedom that he now does with other domestic 
animals. There is no more reason why such a prohibition as this 
should exist than there would be to prevent a man from raising 
and selling a turkey upon his own ground. The only argument that 
has been adduced in favor of the existing law which prevents us 
from raising and selling venison just as we do beef, is that all game 
belongs to the State. In such a case as I have cited this is false, 
and no legal decision can tUter the fact that deer bred in capitivity 
in another State or in Pennsylvania nev^r did belong to this State, 
and by no legal fiction should be considered as belonging to it. 
To assert that allowing deer farming to exist as a legitimate, un- 
hindered business would open the way for the sale of deer taken in 
the wild condition from the forests of the State and therefore should 
not be legalized, is to make a great interest subordinate to a very 
small one. 
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The Game Commission of the State exists for the purpose of pro- 
tecting our native game, and such a law as would permit an un- 
hampered sjstem of deer farming under such conditions as would 
render it profitable would not in the least degree interfere with the 
work of the Game Commission. 

It IS therefore suggested that the time ia ripe for legislation upon 
this subject. 

That deer farming can be made both possible and profltable would 
appear from the following: 

The Otzinachson Rod and Gun Club owns four thousand acres of 
land on Rattlesnake Run, in Clinton county. In May, 1899, there 
were purchased and placed in the enclosure thirty deer. There were 
subsequently added flfty-flve more. From these and from the in- 
crease the club members have annually killed a considerable num- 
ber. It is estimated that between eight hundred and one thou- 
sand deer remain in the enclosure. 

It would appear to be evident that care and feed of deer would 
cost les.9 than of cattle, and it is therefore quite probable that the 
meat could be sold more cheaply than either beef or mutton. 



A BRIKF CHAPTER IN FOREST HISTORY. 



HON, S. B. ELLIOTT, Member State Forestry Raaervatlon Commlasion. 

The great length of time required to grow forest trees for lum- 
ber from seed is, without question, the reason why so little work 
is undertaken in this line. Immediate results are sought ia most 
business ventures. A man does pot seek to engage in an enter- 
prise in which he cannot see some probability of attaining the end 
sought during his life time, and the more remote this probability 
appears the less inducement does he feel to embark in it. How- 
ever, there is frequently a misapprehension of the time required for 
reaping the reward of his labor, and this is, no doubt, the case in 
growing trees for the various purposes to which wood is put. To 
modify a belief that the time required is so long as practically to 
prohibit any effort in that line, the following history of a small 
white pine forest is given: 

It must have been about the year 1829 tbat a stand of virgin 
white pine, some twenty or thirty rods wide and about twice as 
long, was cut along the base of Mount Tom, at the confluence of 
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Pine and Marsh Creeks, Tioga county, Pa. The location waa then 
known as Big Meadows, but is now called Ansonia. The land where 
th«se virgin pines were cut was cleared and used as a pasture. 
Many were left bordering the upper side of the field and in 1831, or, 
possibly 1832, these bore seed and the winds scattered it on and 
OTCr the cleared ground, and, of course, most of the seed fell ad- 
jacent to the trees. Coming in contact with the mineral soil of the 
field the seed readily germinated and in a few years a dense growth 
of small pine trees was the result. 

In the fall of 1841 two boys, one of them eleven years old, played 
among this grove and as they held their arms out horizontally the 
tops of the little pines would just touch them. Probably the trees 
were about the same age as the eleven year old boy. Time passed 
on and what were little trees in 1841 were tall pines in 1906, some 
of them ninety feet high and eighteen inches in diameter. Few 
were less than fourteen inches. In a large portion of the stand the 
trees were so close together that after they were fifteen or twenty 
years old there was a struggle, not only for supremacy but for ex- 
istence, and many of them died in consequence. This weakened the 
survivors and they were unable to make so good a growth as they 
would have done had the superfluous trees been removed at the 
proper time, in accord with forestry practice. The surviving trees 
were robbed of food and moisture which a removal of the superflu- 
ous trees at the proper time would have given them. Hence there 
was not so fnii a development of all the trees as would have re- 
resulted if proper thinning had been made by man. But still this 
severe crowding had its virtues. The lower limbs of the survivors 
were deprived of light, died, and dropped off giving tall, smooth, 
clean stems for timber. Yet better results could have been ob- 
tained by removal of the superfluous trees at the proper time, thus 
avoiding the exhaustion of a prolonged struggle with these weaker 
ones 

The survivors were cut for lumber in 1906 and most of them 
yielded three logs, and some of them four, for the sawmill. Such 
parts as were not large enough for the sawmill were cut into lath. 
The stumps, cut about one foot above ground, showed seventy an- 
nual rings of growth. Now, a white pine seedling generally reaches 
that height in the first five years of its life. Add these five years 
to the seventy shown by the annual rings and we have seventy-five 
years as the age of the trees, which corroborates the estimate of the 
time, 1831, when the seeds were sown. The accompanying photo- 
graphs add what it would be difficult or quite impossible to give 
without them. 

One of the illustrations shows Mount Tom, along the base of which 
and just back of the houses near the foot of the slope, is whxte the 
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little forest stood. It also shows the cesnlt of modern methods of 
lumberiDg, practicaliy the destruction of all valuable growth. 
Only small stuff is left. There are no valuable species remaining 
for seed. If a second growth shall spring up, a doubtful event, it 
will have no value except to prevent erosion of the soil. 

Another of the photographs shows a part of the stand, by no 
.means the best, which demonstrates the effect of dense growth in 
early life, tall straight stems in which nearly all the wood grown 
has been deposited. 

The remaining illustration is from a section of a board cut from 
one oT the trees. The board was sixteen feet long without wane 
with only a trifle of sap at the upper end, and as will be seen, is 
thirteen inches wide. There are thirty-five annual rings shown in 
it, all heartwood, and the width of these at the outer edge indi- 
cates that there was a struggle for food going on at the time, for 
they are much thinner. Belief through the removal of superfluona 
trees at the proper time would have greatly increased the thick- 
ness of the outer rings. 

So-called second growth white pine lumber is generally considered 
far inferior to that cut from old forest trees, and this is true as we 
now know such lumber. But it must be admitted that the new 
growth is of the same species as the old. It springs from seed 
grown on the old trees. Why, then, the difference? It lies in the 
fact that the old trees grew in the crowded forest and lost their 
lower limbs in early life; and this, combined with age, brought about 
the excellent product which we so much esteem. German forests 
of our white pine one hundred to one hundred and twenty years old 
prove this, and,#to a considerable extent, the case in hand does. 
The lumber from these tall trees was of much better quality that 
that cut fram trees grown in the open. 

Here on the foot of Mount Tom have been harvested two forests 
from tne same ground within eighty years, probably seventy-eight 
and man gave no aid in hastening or bettering either. With care 
in planting so as to secure an even stand and thinning at the pro- 
per time, the yield of the last growth would have been greater and 
of better quality. As it was, the yield was said to have been over 
twenty thousand board feet to the acre, worth, on the stamp, not . 
less than fifteen dollars per thousand. If the present generation 
cannot provide forests for itself it can for that which is soon to 
succeed it. 
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IS THE PUODUCTION OF CHESTNUT FEUIT A PKOPER FUNC- 
TION OF STATE FOBESTBY? 



December 24th, 1907. 
J. T. KothroL-k, M. D., 

CoDBulting Forester, 

West Chester, Pa. 

Bir: Will yon kindly give me your opiniou as to whether or not 
the production of chestnut fruit is a proper function of State For- 
estry. 

Yours truly, 

ROBERT 8. OONKLIN, 
Commissioner of Forestry. 

December 25th, 1907. 
Hon. Robert S. Oonklin, 

Commissioner of Forestry : 

Dear Sir: In reply to your favor of the 24th inst., I offer the fol- 
lowing: 

Is production of chestnut (fruit) a proper function of State For- 
estry? 

That enormous poBstbilities a»a food producer and as a profitable 
industry exist in the chestnut cannot be doubted. Its long estab- 
lished culture in the Old World, and its long list 9t utilities there 
simply show what can be done here, and we may add, they show 
in sojne measure what will be done here, as population increases 
and as pressure for food becomes more severe. 

While the Forestry interests were associated with the State De- 
partment of .\griculture, considerable attention was given to this 
question and my efforts therein culminated in an article printed in 
the first report of this Department. (See Report for 1901-02). Not 
only were the methods of chestnut production discussed, but in- 
formation was published by the writer as to methods of chestnut 
meal production, in hopes that it might lead some euterprising citi- 
zens to undertake to furnish aa a home production what is now an- 
nually purchased abroad and imported to us. 

The State Department of Agriculture has wisely given further at- 
tention to it within more recent years. In 1904 the State Depart- 
ment of Agriculture printed (as Bulletin No, 123) an elaborate ac- 
count by Professor Nelson F. Davis, of the chestnut grove of Mr. C, 
K. Sober in Northumberland county, Pa. lnliuzoj ■, v.jv/v.'x'^ 
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There is no doubt that chestnut culture can be made remunera- 
tive here, and on ground which is quite too rough for the common 
cereal grains- 

This brings ua to the question frequently asked, why does not the 
State Forestry Department take the initiative in the production of 
this fruit and utilize the rougher ridges for this purpose? It is 
quite sure that it could do so successfully. It may be well here to 
inquire what the legitimate function of the Forestry Department 
is. Briefly it may be said to be, to do for the Commonwealth at 
large what the citizen cannot do for it and in addition thereto to 
aid and instruct the citizen in doing for the Commonwealth what he 
ought to do for it and is unlikely to do without Stale aid. In 
other words, the Department of Forestry may be reasonably ex- 
pected to assist the Commonwealth and the citizen, but not to de- 
prive the latter of his chance for remunerative work by competi- 
tion with him. 

It is for the Forestry Department to acquire lands by purchase, 
to protect them from fire and tre8i>aas, and as rapidly as possibh^ 
to cover them again with timber. To this we may add that it might 
fairly be considered a function of the Department to produce and 
supply seedling forest trees at cost to those who could give a rea- 
sonable assurance that they would be properly planted and cared 
for. The attempt to do these things will exhaust the appropriation 
entirely and still iea^'w undone a large amount of work which pro- 
perly belongs to the Forestry Department. 

Now on the other hand chestnut culture can be conducted on the 
wood lot of almost any farm, and made profitable. It requires al- 
most no outlay to begin it. Those who have been most successful 
have proceeded as if it were a species of orchard work. Cleanliness 
of the ground, if not absolutely required, is certainly much in favor 
of regular crops. The litter of the forest condup<?s to bad fruit and 
irregular crops. There is uo more reason why the Forestry Depart- 
ment should compete with the farmer in the production of chest- 
nuts than there is that it should compete with him in production of 
apples, potatoes, wheat, or corn. The same reason exists against 
the State becoming the farmers' competitor in the one case as in the 
other. It would be doing what the citizen can and should do, and 
be depriving him by an unjust competition, of rewards which belong 
to him. 

The demand for chestnuts is not at all likely to be large in this 
country for many years, and it is entirely within the power of the 
citizen farmer to supply it. 

Chestnut culture then appears to be a branch of Agriculture 
rather than of Forestry, and the State Department of Agriculture 

10 u,gnzojoy^.v.v.^iv 
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merits commendation for the encouagement which it is lending to 
the work. The State Forestrj Department aima to assist rather 
ttian to 'compete with the citizen in an enterprise which shall be 
entirely bis own. 

Very truly yours, 

J. T. ROTHEOOK, 
Consulting Forester. 



THE PLANTING OP TREES IN STREETS. 



I. C WILUAMS, Esq., I>eputy Commlaaloner of Forestry. 

While the subject of street tree planting is rather collateral to 
the science and practice of forestry, yet every forester, by reason 
of his intimate relationship with trees generally, is perforce a lover 
of the individual tree, and especially of trees when properly planted 
along streets and highways. He is equally interested in seeing such 
trees accorded the treatment and protection which they deserve. 

The subject of street tree planting is being more widely thought 
about in Pennsylvania at this time than ever before. Societies are 
being formed for the purpose of the study of street trees, and then 
to carry into execution the principles upon which their organiza- 
tions are founded. It is being referred to by teachers in our ele- 
mentary schools, and tlie introduction of the school garden is bring- 
ing to the attention of pupils, tree life, tree planting, and stre«t 
adornment in a manner both forcible and correct. 

It is a fact too well known for comment that the scientifically 
or artistically built city in America is most conspicuous by its ab- 
sence; that a few straggling houses gradually grew into a village, 
and streets were opened without regard to width, future use, or 
location; tliat the village grew into a borough and later into a city 
with such established characteristics that it is now next to impossi- 
ble to make a change. In America, where land is so abundant, and 
was formerly so cheap, no well founded excuse can be offered for 
narrow streets. In many cases our streets arc but narrow lanes 
with bouses built to the very line of the sidewalk and these latter 
narrow and paved to the curb, no thought whatever having been 
given to the general unheal thfuinoss of such building nor to the 
idea that at some time it might be desirable to have the street 
planted with well selected trees. 
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Tree planting on such, a street is well nigh impossible of success. 
Fop this reason our city streets are bleak and unattractive, except 
for architectural effort, and wonder is sometimeB aroused why 
persons should be content to live in such localities; why they 
never think of seeking a home adorned with green sward and beauti- 
ful shade trees, away from sunbaked highways, and which, from a 
money point of view, would be less costly than the former method 
of life? 

An attempt was made in Pennsylvania by the IiCgislature of 1901 
(See Act 17th June, P.' L. 569), to encourage the planting of shade 
trees along public streets, and gave to the boroughs of the Com- 
monwealth authority to require or compel such, planting; and in 
case of refusal of the owner to plant trees, that they shonld be 
planted by the municipality and the cost thereof collected from the 
owner. This legislation has not brought results. Such an innova- 
tion as planting trees in streets where none ever existed before was 
too great a strain for the average councilman, for by exerting this 
authority he could see his personal popularity rapidly waning and 
thoughts of defeat at the next election were constantly haunting 
his dreams. 

So street planting in Pennsylvania, by means of direct municipal 
ordinance, under this legislation is unsuccessful, and will likely 
continue to be bo unless a great and unlooked for civic awakening 
should suddenly lay hold of borough and city government. The 
act remains upon the statute book, but certainly to no purpose. 

The same year another statute was approved (See Act 2nd July, 
1901, P. L. 610) which had for its purpose encouraging the planting 
of roadside trees throughout the country generally, the inducement 
being a tax abatement to those who should plant and protect the 
trees. The amount of tax to be abated is not to be in excess of one- 
fourth of the whole road tax levied, and in addition, the owner is 
required to protect the trees. This means that if the trees are 
planted within the lines of fence the owner must surround them 
by suitable tree guards if the field be ever devoted to grazing pur- 
poses, as most farmers' fields in Pennsylvania are, in turn. If the 
trees should be planted outside of the fence along the highway, he 
would have additional troubles, for trees in such locality are gen- 
erally looked jipon as any man's property, and subject to the whim 
of every passerby. Then again, the rebate of taxes amounted to 
only fifty cents per tree, a sum scarcely sufficient to purchase the 
tree and pay for the guard around it. When it is considered that 
this rebate or "inducement" is to be allowed but once, we may 
readily understand that the Act in reality furnished little encour- 
agement to those who would plant trees for material advantage 
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only, and not for the sake of 'the trees themselves or the beauty of 
the community. 

This legislation has occasionally been taken advantage of, and 
we find here and there over the State some excellent rows of way- 
side trees, some of them planted by reason of the "indncement" 
given by the law; but by far the greater number of them because 
the owners lo\-e trees and have an inborn aesthetic desire to enjoy 
life with beautiful surroundings rather than be content to exist in 
the barest and most meager manner. 

Furthermore, the tax abatement idea is neither popular nor prac- 
tical in the way it has been attempted to be employed. It is un- 
popular, because tax olHcials do not or will not try to understand 
it, and because it imposes upon them additional work; and it is im- 
practical because it makes .more cumbersome a system already suffi- 
ciently complicated, latterly, the whole system of tax rebate for 
tree planting or tree growing has been declared unconstitutional. 
(See Tubbs vs. Tioga Township, 32 County Court Reports, page 504). 
Therefore, it becomes necessary to take the planting and mainte- 
nance of street shade trees out of th* hands of borough and city 
councilmen and place this duty either into the hands of a commis- 
sion whose members would serve without pay, and whose term of 
office should be sufficiently long that they would not be disturbed 
by each councilmanic re-organization, and who would not be con- 
stantly grooming themselves for re-election, or same other system 
must be devised. 

The legislature of this State, in an act approved May 31st, 1907, 
P. Ij, 349, has attempted to provide a system whereby townships of 
the first class, boroughs, and cities of the Commonwealth may have 
and enjoy something approaching systematic tree planting. The 
act, which is comprehen8i^"e in nature, and some of the provision 
of which have been found useful In other states, is, in full, as fol- 
lows: 

No. 251. 



To provide for the planting and care or shade-trees, on high- 
ways of townships of the first class, boroushs, and cities of 
the Commonwealth oC Pennsylvania, and nrovldlng for the 
cost thereof. 

Section 1. Be it enacted, &c.. That in townships of 
the iirst class, boroughs, and cities of the Common- 
wealth of Pennsylvania there may be appointed, in the 
manner hereinafter provided, a Commission of three 
freeholders, to bo known and designated as the Shade- 
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tree CommisBion ol the said tonualiip, borough, or 
city, wlio Hhali serve without eompeusation, and who 
shall have exclusive and absolute custody and control 
of, and power to plant, set out, remove, maintain, pro- 
tect, and eare for, shade-trees, on any of the public 
highways of the said townships, boroughs, and cities, 
the cost thereof to be provided for in the manner 
hereinafter stated: Provided, That in townships, bor- p^^ig^ 
oughg, or cities in which a Commission for the care of 
public parks shall have bei>n created, said Oomjnission £),iBtiiTs 
sliall, upon the acceptance of this act as provided in ™""" ^' 
section two, be charged with the duties of the Com- 
mission as above provided, and shall, for that pur- 
pose, be possessed of all the powers herein mentioned 
and granted. 

Section 2. The commissioners of any township of the 
Urst class, or the councils of any borough or city, in 
the State of Pennsylvania, may, by majority vote in 
the case of the commisioners, or by joint resolution 
in the case of the councils, accept the provisions of 
this act; and when such majority vote or joint resolu- Accepta 
tion shall have been duly passed and approved, and 
such Shade-tree Commissioners appointed, or, in their 
stead, the duties and powers herein provided have 
been devolved upon an existing park commission, 
then, from that time aud in that event, this act and 
-all its provisions shall be in full force and applica- 
tion in such township of the first class, borough, or 
city, so accepting; and such commissioners shall be 
be appointed, for terms of three, four, and five years. Terms o 
respectively, and, on the expiration of any term, the "" '^ ™' 
new appointment shall be for five years, and any 
vacancies shall be filled for the unexpired term only; 
and in townships of the first class the said appoint- 
ment shall be made by the commissioners thereof; Appoint 
and in boroughs, by the chief burgess and in cities, 
by the mayor thereof: Provided, That in cities where proviso. 
a Oommisison exists for tiie care of public parks, the 
term and appointment of such Commission shall not 
be changed by this act, but shall be and remain as 
provided by the act of Assembly, and by the ordinance 
of councils creating such Commission for the care and 
maintenance of public parks. And such Shade tree 
Commission shall, twice in every year, report in full 



REPORT OF THB Off. Doc 

its transactions and expenditarea for the municipal 
fiscal year tlien last ended, to the authority under and 
by which it waa appointed : Provided, That an ^existing 
park commission, acting under this enactment, may 
embody its repoit in its regular report to the couq- 
ciie, as by law or ordiuance provided. 

Section 3. That when such shade-tree commiaaion- 
ers, or park commissioners bo actiug, shall propose the 
setting out or planting or removing of any shade- 
trees, or the material changing of the same in any 
highway, they shall give public notice of the time and 
place appointed for the meeting at which snch con- 
templated work is to be considered, specifying in de- 
tail the highways, or portion thereof, upon which 
trees are proposed to be planted, removed, or changed, 
in one or more — not exceeding two in all — of the news- 
papers published in said township, borough, or city, 
once each week for at beast two weeks, prior to the 
date of said meeting. 

Section i. The cost of planting, trausplanting, or re- 
moving any trees in any highway, and of suitable 
guards, curbing, or grating for the protection there- 
of, when necessary, and of the proper replacing of 
any pavement or sidewalk necessarily disturbed in 
the doing of such work, shall be borne by the owner 
of the real estate in front of which such trees are 
planted, set out, or removed; and the cost thereof as 
to each tract of real estate shall be certified by the 
commisisoners to the township commissioners, or to 
the presidents of the councils in boronghs and cities, 
and also to the person having charge of the collection 
of taxes for the said township, borough, or city; and 
upon the filing of said certificates, the amount of the 
cost of such improvement, of which notice shall also 
be given to each property owner involved, - accom- 
panied with a copy of the aforesaid certificate, to- 
gether with a notice .of the time and place for pay- 
ment, shall' be and become a lien upon said real es- 
tate, in front of which said trees have been planted, 
set out, or removed; said lien to be collectible, if not 
paid in accordance with notice as herein provided, in 
the same manner as other liens for taxes are now col- 
lectible against the property involved. 
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Section 5, The cost and eipenae of caring for said ^^oS'i"" '"* 
trees aftt^r having been planted or set out, and the ex- 
pense of publishing the notices provided for in sec- 
tion three, shall be borne and paid for b; a general 
tax to be levied annually in the manner that taxes 
for township, borough, and city purposes are now 
levied in such townships of the first class, borough, or 
cities; such tax not to exceed the sum of one-tenth of t«x. 
one mill on the dollar on the assessed valuation of 
the property in such totfusbips of the first class, bor- 
oughs, or cities; and the needed amount shall each 
year, in due time, be certified by the shade-tree com- 
missioners to the proper authorities charged with the 
assessment of tax«B in said townships, boroughs, or 
cities, to be assessed and paid, as other taxes are 
assessed and paid, and to be drawn against as re- 
quired by said commissioners, in the same manner 
as moneys appropriated for township, borough, or city 
purposes, are now drawn against in said townships, Proviw. 
boroughs, or cities: Provided, That the commissioners 
of any township of the first class, and the councils of 
any borough or city, accepting the provisions of this 
act, may provide for the expense of the maintenance 
of trees on highways, in accordance with the provi- 
liions of this section by actual appropriation, equal to Approprintian. 
the amount certified to be required by the said Com- 
mission, in lieu of the specific assessment above au- 
thorized. 

Section 6. The Commission, under which the provi- 
sions of this act shall be carried out, in any township 
of the first class, borough or city, shall have power 
to employ and pay such superintendents, engineers, enSn^™i™Ti- 
■ foresters, tree-wardens, or other assistants, as the ""*• '"■ 
proper performance of the duties devolving upon it Heeuuuoni.. 
shall require; and to make, publish and enforce regu- 
lations for the care of, and to prevent injury to, the 
trees on the highways of any township, borough, or 
city accepting the provisions of this act ; and to assess pine* vn peoBi- 
suitable fines and penalties for violations of this act, 
provided such regulations shall have been published 
at least twice in one or more, not exceeding two, 
newspapers of the township, borough, or city, in- 
volved, after having been submitted to and being ap- 
proved by the commissioners of the township of the 

10-24-1907 „,„.„, Google 



Ut REPORT OP THE Oil. Doc. 

tirat class, or tlit (.-ouncils of the borough or city af- 
fected; and such tiiieB and penalties, so assessed for 

Liens, violatioliB of this act, shall become liens upon the real 

property of the ort'ender, and be collectible by the 
constituted authorities as liens for taxes upon real 
property are now collected, 

DinpoBition of Hection 7. All the .uioupys due and collected from 

fines or penalties or assessments, in consequence of 
the acts of said Shade-tree Commission in enforcing 
this act, shall be paid to the, treasurers of the town- 
ships, boroughs, and cities accepting its provisions, 
and shall be placed to the credit of said Commission, 
subject to be drawn upon by the said Commission for 
the purposes of this act. 

^p^*'- Kection 8. All acts and parts of acts inconsistent 

with this act arc hereby repealed. 

Section 9. This act shall take effect immediately; 
but its provisions shall not be and become binding 
upon any township, borough, or city until it has been 
duly accepted, as provided in section two. 
Approved— The HUt day of May, A. D. 1907. 

EDWIN S. STUART. 

Most persons who are at all familiar with street planting are 
agreed that street trees should be planted, maintained, and protected 
by the municipal authorities. Without uniformity of plan, selection 
of species, or method of planting, the greatest variety of tree plant- 
ing in each street is likeiy to result. Possibly no two owners along 
a street would select the same species. Cheap, undersirable trees 
are more likely to be planted than those best fitted for the soil and 
width of the street. Protection from insect enemies cannot be so 
well secured with in dividual planting nor can trees be so well pro- 
tected from other injuries that constantly threaten them in streets. 
Under a systematic plan they would more likely be placed in better 
position for full development, be uniform, and not subject to the 
«'him and caprice of changing owners. It is conceded that street 
pining, street curbing, and street improvement generally are pro- 
per functions for municipal government. It is equally true that 
the planting and care of shade trees is just as much a governmental 
function. 

Col. Wm, F. Fox, New York State Superintendent of Forests, has 
written as follows concerning the value of street trees: 

''Tree planting is one of the best expressions of altruism. The 
man who plants trees is thinking of others rather than himself. He 
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enables people to gratify their love of the beautiful, to enjoy bet- 
ter health, to become more prosperous; he .makes the world better 
and happier. 

"Trees purify and cool the air, increase the value of surrounding 
property, and are pleasing to tlw eye. They should be placed along 
the highways, on our village and city streets, on lawus and in parks, 
on school house grounds, on the farm, iu the dooryard, and where- 
ever shade or shelter may be needed. Planted in commemoration 
of persons or events, they become living monuments that endure 
when the inscriptions on the yellow, moss-covered marbles of the 
churchyard are no longer legible." 

There are those who will argue that streets should not be planted 
with trees because they ktep the surface of the roadbed damp and 
muddy by reason of the shade. With a poor street or road this may 
be true in part, but with a road properly constructed it cannot be 
and is not true. A muddy road is not so because of the trees' fault. 
A well constructed road or street lined with a double row of trees 
is not only not more damp or muddy than similar streets not so pro- 
tected, but has the added advantage of not having the roadbed 
ground up into a mass of thick stifling dust, which is invariably the 
case with the sunbaked highway. The dust of our summer roads 
is almost as bad as their depth of mud in winter. It is possible to 
remove both of these nuisances, and neither of them is contributed 
to by the roadside trees. 

Pennsylvania is entering upon an era of good roads. Her appro- 
priations for this purpose are now reaching millions of dollars a 
year. Same of the improved State roads have cost as much as 
110,000.01) per mile. Th«y could be greatly adorned and made at- 
tractive to public travel if well planted on each side with suitable 
shade trees. This fact has been recognized by the legislature in the 
reorganization of the Highway Department by the Act of June 8, 
1907, P. L. 515, wherein it is provided in section twenty, as follows: 

"The State Highway Commissioner may also cause trees to be 
planted along such State highways, th« same to be paid for as part 
of the cost of the road, but to remain the property of the State." 

Under this authority, the State Highway Commissioner is plant- 
ing his roads with suitable trees, and it is the hope of those inter- 
ested that tree planting along improved State Highways will shortly 
become as much a part of road improvement as other necessary 
parts of the work. 

In order to derive best results from street and roadside planting 
special care must be had in the selection of the trees. Some trees 
will do well in one kind of soil, while others will not. Some are too 
large for the width of the street to be planted. When fully de- 
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veloped they cause considerable trouble by interference. Some 
trees should be avoided because of insect pests which constantly 
attack them, others because they shed their foliage early, or are 
otherwise objectionable. The insect enemies of trees can in part 
be combatted by an organized municipal Tree Commission, but none 
of the inherent specific objections can thus be overcame. Certain 
trees form their crowns too low, while the lack of wood strength 
in others is such that when planted alone they are unable to with- 
stand the strong winds and the burden of snow and sleet which are 
fatal to many of our soft wood street trees- 
Trees suitable for wide streets are not suitable for narrow streets 
and vice versa. The mature tree specimen should always be kept 
in view when planting, so that proper space for development of its 
crown may be provided and proper distance allowed between each 
two trees. The crowns should not interfere and ultimately destroy 
each other. 

The following twelve species of trees are recommended for street 
planting in Pennsylvania. The first six are suitable for wide streets, 
while the last six are best suited for narrow streets. Trees suita- 
ble for wide streets are the American elm, sugar maple, American 
linden, sweet gum, scarlet oak, and red oak. The trees suitable for 
narrow streets are Norway jnaple, red maple, cucumber tree, ginkgo, 
pin oak, and hardy catalpa. 

The American elm certainly stands at the head of all American 
trees for planting upon a wide street or in all open places where 
ample opportunity may be given for the development of the natural 
symmetry of the tree. It grows rapidly and bears transplanting 
well, Severa' shapes of the tree are so well recognized that they 
have become standard types of this particular species. This tree 
in Pennsylvania is generally iree from insect troubles, although 
there are localities where the elm leaf beetle makes its attacks. 
As hereinbefore stated, all external insects depredations may he suc- 
cessfully combatted where there is an organized system of tree pro- 
tection carried on by those skilled in the work. 

The sugar maple, some times called the hard maple, is one of our 
most beautiful and symmetrical trees. Grown in the forest it at- 
tains large proportions, with crown high in the air and trunk de- 
veloped into a great thickness throughout almost the length of the 
stem; but when planted alone in streets or lawns it assumes a 
rounded crown form carried well into the air, although not attaining 
the height of the American elm. This tree is signally free from the 
attack of insects. Its light green, rather d'ense crown, affords a 
grateful shade, and the highly tinted leaves of autumn are carried 
well along toward the winter season. It has been noticed in some 
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localities where there is an excess of gas, smolte, or dust in the air, 
that the sugar maple has suffered tlieretrom, neither does it do so 
well on streets completely covered with paving and sidewalk. It 
should have a reasonable amount of uncovered ground in which to 
spreads its roots, and should succeed well where planted inside the 
sidewalk, with houses well set back. 

The American linden, one of our best known trees, is entirely suit- 
able for wide street planting. It forms a heavy, well rounded 
crown, its foliage is attractive, and its immense quantity of fragrant 
flowery are especially pleasant when contrasted with tbe dark 
green upper surface of the leaves. The stem of tlie linden rapidly 
dissolves into its expanded crown, so that the tree when planted 
openly makes only a moderate height growth, with wide reaching 
branches. The linden is graceful in habit, and should be more fre- 
quently planted in America, as it is in Europe where its value as a 
street tree is well recognized. 

The sweet gum is a tree which easily attains a height of fifty 
feet, with a corresponding diameter of crown. It is especially in- 
teresting because of the novelty of its foliage, the character of its 
fruit vessels and the resinous fragrant balsam which sometimes es- 
capes from wounds. While this tree is distinctively southern in its 
habits, it grows well in parks throughout Pennsylvania and New 
York, and other places of equal latitude, and should succeed well 
as a general street or roadside tree In this State, The color of the 
leaves in autumn is one of its most striking features. The tints 
vary from light lemon yellow through deepening shades to most 
brilliant scarlet. This color play when cojnpared with nearby ob- 
jects is most pleasing. Some of the best examples of color effect 
with lEe sweet gum tree are to be seen near Wallingford, Delaware 
county, this State. 

The scarlet oak and red oak are regarded suitable street trees 
because they are clean in habit, reach a moderate size, and possess 
perennial charm, whether with or without foliage. The color play 
of the leaves of the scarlet oak and the red oak is so well known 
that no description is necessary. The trees are rather free from in- 
sect enemies and are the most rapid growers among the oaks. 

All the preceding are native American trees, and this should have 
at least some consideration when selecting to plant for shade or 
ornament. There are so .many good trees in America that it is folly 
to go about over the world in search of rare or little known trees, 
unless simply for their novelty, and then to have them at times suc- 
ceed poorly because far removed from their native environment. 

Of the trees suitable for planting in narrow streets, possibly the 
best is the Norway maple. While this tree is not a native of 
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America, il lias become so well known here bj' general adoption 
tbat we regard it with almost equal consideration. It certainly is 
a noble, valuable tree for close planting on narrow streets. Its 
dark green dense crown, well rounded and shapely, is attractive, 
while its pleasantly colored yellow tinted leaves are among tbe last 
to fall with the approach of winter. This tree is free from insect 
enemies, keeps its roots well below the surface of the soil, and suc- 
ceeds under pavements laid with brick or sheet asphalt. 

The red maple, a native of America, is classed with tbe soft 
maples, is rapid in growth, and shows an interesting play of colors 
in its foliage. The change of color begins sometimes as early as 
the middle of July, and runs through the yellows, browns, scarlets 
and crimsons until the fall of the leaf. When tossed by the wind 
the bluish white nndersurface of the leaf is especially noticeable in 
contract with the color of the upper side. The tree does not reach 
large size generally, and may be used with good effect wliete but 
little space may be given to tree planting. 

The cucumber tree, one of the magnolias and a native of Penn- 
sylvania, is little known as a shade or street tree. The crown 
reaches a considerable height when planted alone, is cone shaped 
in outline, and carries a heavy foliage of rich green large sized 
leaves. The bloom of the cucumber tree is attractive and fills the 
air with a penetrating odor, followed later by the cucumber shaped 
fruit. 

The ginkgo tree, a native of Japan, is best suited where there is 
the least possible space for tree planting. In this respect it much 
tesembles the Lombardy poplar, tall and narrow iu outline, and will 
flt itself into many spaces where no other tree could be employed. 
It is free from insect pests, and its olive green leaves resemble 
the pinnae of the maidenhair fern. It is often called the maidenhair 
fern tree for this reason. The leaves acquire a rich yellow tint in 
autumn. The tree o'ccasionally develops fiait which resembles yel- 
low plums, but has a stone more in shape like the pit of a peach. 
The fruit is not frequently set in this country. While it resembles 
an ordinary broad leaf tree, it is really a conifer, a member of the yew 
family, a fact not generally known. This tree affords a very thin 
shade. 

The pin oak thrives well in moist ground. Its limbs naturally 
have a trailing habit, but the tree may be trained to carry its crown 
well up. In narrow streets and roads it may be used as a suitable 
shade tree. The leaves of the pin oak are deeply lobed, the crown 
is not dense, the bark in tbe young tree is of a gray green color, and 
the whole plant is usually free from insects and fungus disi^aaes. 
It is especially fine as a lawn tree, where its lowest branches are 
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longest and trail upon the ground. Grass will grow under it by rea- 
son of the light airy character of the crown. Its leaves are always 
well colored and cling to a late date. Its roots are not troublesome 
under sidewalks or curbing and the tree is of rather rapid growth. 

The hardy catalpa is a native of the middle Mississippi Valley, 
and is being gradually introduced into Pennsylvania. The tree dif- 
fers greatly from the common eastern or southern catalpa. It car- 
ries a straight stem throughout its crown, and does not dissolve into 
a mass of crooked, sprawling branches as is the habit of the com- 
mon catalpa. In leaf and flower it resembles the latter, but is a 
better tree in every respect. It is well worth a trial in our streets 
aud along roadsides, especially where the roots may find an abun- 
dance of soft, loamy soil. The wood of this tree is valuable, while 
the wood of the common catalpa, except for firewood, is almost 
valueless. Along with the common catalpa it is subject to attacks 
of the catalpa worm, but a proper system of spraying once or twice 
a year will destroy this pest. The tree is worth the extra touble. 

There are other native American trees well adapted for both 
wide and narrow streets, but the above few species will probably 
do best under all the circumstances and conditions which are likely 
to surround street and roadside planting. 

Having called attention to the above desirable species of trees, 
it might be well to name a few that are not well adapted for street 
or roadside planting. 

Coniferous trees generally, are not suitable for fhis purpose. 
They do well for landscape work or lawn grouping, but as street 
shade trees are not desirable. The ginkgo is an exception. 

The Carolina poplar or cottonwood, is not a good street tree. Its 
wood is too soft, and it loses its leaves too early in the season. The 
roots throw up ridges under sidewalks and displace curbing. They 
will enttr sewers and drain pipes, and cause trouble there. The 
tree is short lived and the wood of little value. This tree, because 
of its rapid growth, is one of the most commonly planted trees. 
While the leaves are young and resinous and during the early sum- 
mer, it is a pleasing tree; but there are so many other species bet- 
ter that it may well be displaced by them. 

The negundo or ash leaved maple and the white maple, are not 
desirable street trees. The trunk of the white maple soon divides 
into long, heavy limbs, set at such an angle, that a splitting of the 
trunk frequently results, when extra weight is added, or when 
tossed by the winds. In its native haunts along river banks and in 
meadows, it is seen to its best advantage. By reason of its strong. 
upward growth, this tree and the Carolina poplar seem to be the best 
subjects upon which to ply the art of the itinerant tree trimmer. 
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Examples of this practice are so Qumerous about us that we may 
weU wish the trees superseded by other species, if for no other rea- 
son than to avoid these unsightly appearances. 

There are those who advocate the pruning of trees, as well as 
those who contend that the less pruning done the better. Certain 
it seems that reasonable pruning in particular instances may be 
well employed. This is true in case of removal of dead limbs, where 
damage has resulted from storms and sleet, or where it is necessary 
to raise the crown of a tree by removing lower branches; but the 
general, promiscuous, unskillful mutilation of trees, commonly called 
pruning, should no more have place in the life of a tree than it 
should in the life of a man. Men are fitted by nature to grow 
into certain sizes and shapes, and no amount of trimming or prun- 
ing, or anything in the nature thereof, will ever make them anything 
else. Nature has designed her trees to grow into certain sizes and 
shapes, and any attempt to alter hpr course generally means failure, 
as well as the turning of seemly natural objects into horrible mon- 
strosities. All necessary tree pruning should be done by exper- 
ienced men who understand tree life and tree necessities, who go 
about their duty with intelligence, and who can assist nature rather 
than interfere with her processes. Promiscons pruning by promis- 
cuous pruners, such as we are acquainted with, almost invariably 
results in the death of the tree operated upon. How necessary, 
therefore, that this work be done in a way which will produce bene- 
ficial results' rather titan do permanent harm. A proper estimation 
of the ordinary tree trimmer is found in a paper by Benj. W. Doug- 
lass, contained in the Fifth Annual Report of the State Board of 
Forestry of Indiana. His characterization is here so apt and so 
distinctly true that the following paragraphs are quoted: 

"Against our present day tree trimmers too much cannot be said. 
The vast majority of them are utterly ignorant of the subject and 
no more eloquent condemnation of their work could be written than 
is to be seen in the dead and dying examples of their butchery which 
line our streets. These tree butchers are often ordinary vagrants 
who secure some implement that will cut wood, and for a season in 
spring and fall they set up for tree trimmers. Often I have seen 
such professionals who did not even own their own tools and ex- 
pected to borrow a saw and hatchet from their "clients." 

"A little farther up the scale is the permanent or resident tree 
trimmer, who has an outfit of tools, including a pair of sharp-pointed 
"climbers," with which he ascends the tree as easily as a lineman 
does a telegraph pole, often tearing great gashes in the bark, but 
always damaging the tree to a considerable extent. This class, 
while better equipped for their destructive work, are no more to be 
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reasoned with than are their more primitive brethern, the "vagrant 
professionals." They all lioot at the scientist and iuvariahly pro- 
claim that "nature Ib their teacher." If such is the case, they have 
fully demonstrated their incapacity for learning. In their ignor- 
ance they cannot realize that "science is truth," and that our con- 
clusions about tree trimming are not drawn from hooks and the 
laboratories, but from a long period of intelligent observation in the 
field. It is natural, too, that if tliey have brain capacity enough to 
know the truth in tree trimming that they would try to hide it and 
encourage the industry which has given them employment for so 
long. They do not care if they kill a man's trees. Tliey are "out 
for money," and as long as people will continue to pay for having 
their trees butchered the butcher will continue' to live easy and 
laugh at the scientist who would interfere with his outrageous 
work." 

All necessary pruning may be done after the season of growth is 
ended or before it begins. EJvery wound made in the process of 
trimming should be protected by an application of thick paint or 
gas tar to prevent the entrance of rain, the spores of fungi, or at- 
tacks of insects, which in some eases are made only in the tree 
wound. Every branch cut from a tree should be cleanly cut close 
to the main stem and not leave an unsightly stub to decay, from 
which, most surely, decay will spread to other portions of the tree. 

The arrangement of trees on a street and their proper protection 
are subjects of prime importance and ought always to be considered 
when any systematic planting is to be undertaken. The first requi- 
site is, that they be properly spaced so as not to crowd each other 
when fully developed. They should not be placed opposite on the 
two sides of a street, but rather alternately, so that a tree on one 
side will stand opposite the space between two trees on the other 
side. By this method of planting there is the least amount of 
crown interference, light is admitted to the street and around the 
trees, and the circulation of air is less impeded. This method of 
planting will give uniform distribution of shade, while opposite 
planting will likely result in places of dense shade followed by 
spaces where there is none at all. Trees set along the street curb 
should be protected by guards of ample height. Every municipality 
with any regard for its trees should have an ordinance forbidding 
the hitching of horses to trees. Trees planted on the inside of the 
sidewalk, where it is always best to put them if possible, do not 
need the same protection as those along the curb; but any street 
tree in its young and tender stage should be protected by a suitable 
tree guard. , 
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Along wilL protection from violence, generally, alionld come pro- 
tection from insects, already mentioned, and this probably may be 
had only when the street treea are under the care of the general 
municipal govfrnment. 

The illustrntiona presented herewith will argue more forcibly for 
what is contained in the above than any description possibly can do. 

Plate No. XIV, which is reproduced by the courtesy of the Min- 
ister of Agriculture, from the Second Report of the Horticultural 
Societies of Ontario for the j-ear iy07, shows the ideal street plant- 
ing in a residence neighborhood. The trees are planted on the in- 
side of the sidewalk and have been permitted to retain their full, 
rounded, natural shape. The tree trinuner has never mutilated these 
trees. The houses stand well back from the line of the street, the 
distance from the sidewalk to the front porch being, at least, twen- 
ty-five feet. The trees in no way interfere with the buildings, an 
abundance of light may enter, and the circulation of air is in no 
wise impeded. There is room for a variety of ornamental lawn 
planting between the trees and the buildings. The whole aspect of 
the street is one of beauty and refinement, clearly evincing an intel- 
ligent plan throughout the whole. 

Plate No. XVI, shows a view in the borough of West Chester, 
Pa., where the street trees have been allowed to grow to a normal 
size and form. Here the planting, however, is along the curb line 
which causes the crowns of the ti'ees on both aides of the street 
nearly to meet overhead. If the bouses were farther removed from 
the sidewalk, inside planting could have been employed. As it is, 
here we have an illustration of good curb planting with houses 
closer to the sidewalk, a result that may be accomplished with care 
and protection bestowed upon the trees. 

Plate So. XV, shows what the itinerant, unskilled tree butcher 
is capable of doing. It is a view from a street in the city of Har- 
risburg. These trees are "pruned," and the man who did the work 
would say that the Jub is well done. As to how well it is done the 
picture itself speaks. These trees are fore^'er ruined. They will 
no longer be able to assume their natural shape, and the great mass 
of twigs which will be thrown out about the places of cutting, will 
crowd the head for a time, and then break away from their hold on 
the stem by reason of insecure support. In the meantime disease 
will enter through the large wounds which were not treated, and 
the early death of the tree is sure to follow. It will also be noted 
what care was employed to place two especially attractive poles 
immediately in front of the building. 
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FOREST NURSEKY PRACTICE AND SYLVICULTURAL NOTES 
ON THE MORE IMPORTANT PENNSYLVANIA FOREST 
TREES. 

RALPH E. BROCK, Forester. 



iu tlitise notes little claim of origiaalitj ia made. The; are sim- 
ply a collection of notes from alt sources, together with results ob- 
tained from patient observation of trees and practical experience de- 
rived in the raising of forest tree seedlings. 

The Forest Nursery, 

Forest nursery practice coDsists in the ability to raise the great- 
est number of seedlings on the smallest area at the least possible 
expense; but the raising of trees from seed is not the only object 
in forestry, although the success the forester has in raising the 
seedlings, together with the lowness in price in producing them, in 
a great measure determines the success of hia operations. The task 
of raising seedlings is no easy work, for, as said by George H. Wirt, 
State Forester of Pennsylvania, in his bulletin concerning the propa- 
gation of trees of Pennsylvania, ^'Tbe methods of raising trees are 
as varied and as numerous as the trees themselves, the people who 
plant them, and the localities in which they are planted. In other 
words, the conditions under which each planter has to work are so 
different that there can be no exact method laid down that will be 
applicable for all trees and all conditions. But there are certain 
laws of plant life in general, and facts in regard to different trees, 
that, being reinforced by observation of nature and by common 
sense will undoubtedly lead to a measurable degree of success." 
Nursery men cannot afford to rush blindly into the art of raising 
trees. The laws that govern the different physical conditions of 
plant life must be diligently studied, also the soil, its chemical com- 
position, depth, moisture, and porosity. Dr. Fernow says, "Trees, 
like most plants, originate from seed, build up a body of cell tissues, 
from foliage, flowers and fruit, and take up food material from the 
soil and air, which they convert into cellulose and other compounds 
from which all their parts are formed; they rely like other plants, 
upon moisture, heat and light as the means of performing the func- 
tion of growth, yet there are some peculiarities in their behavior, 
their life and their growth, whicb require specipj atteotioD, oa the 
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part of a tree grower or forest planter." Trees derive their food 
and Bolid substance from the air and in part from the soil. The 
solid part of their hodies is made up of cellulose which consists 
largely of carbon (44 per cent, of its weight) with hydrogen and 
oxygen added in almost the same proportions as in water. The car- 
bon is derived from the carbonic acid of the air, which enters into 
the leaves, and, under the influence of light, air, and water, is decom- 
posed. The oxygen is exhaled- The carbon is retained and com- 
bined with elements derived from the water, forming compounds 
such as starch, sugar, etc., which are used as food materials, passing 
down the tree through its outer layers to the very tips of the roots, 
making new wood along the branches, trunk, and roots. This pro- 
cess ot food preparation, called assimilation, can be carried on only 
in green parts, and in these only when exposed to light and air. 
Hence foliage, air, and light at the tops are essential perqnisites for 
tree growth, and hence, other conditions being favorable, the more 
foliage, and the better developed it is, and the more light this foli- 
age has at its disposal, the more vigorous will the tree grow. In 
general, therefore, pruning, since it reduces the amount of foliage, 
reduces also, for the time, the amonnt of wood formed, and just 
so shading, reducing the activity of foliage, reduces the growth of 
wood. 

Soil Conditions. 
From the soil trees take mainly water, which enters through the 
roots and is carried through the younger parts of the tree to the 
leaves, to be nsed in part on its passage for food and wood forma- 
tion, and in part to be given up to tli? air by transpiration. In the 
water, mineral substances are taken np t>nly in small qaantities, 
and these are mostly the commoner sorts, snch as lime, potash, 
magnesia, and nitrogen. These are carried in solution to the leaves, 
where they are used {as perhaps also on their passage through the 
tree) with a part of the water, in food preparation. The main part 
of the mineral substances taken up remains, however, as the water 
transpires, in the leaves and young twigs, and is returned to the 
soil when the leaves are shed or when the tree is cut and the brush 
left to decompose and make humus. Hence the improvement of 
the fertility of the soil by wood crops is explained, the minerals 
being returned in more soluble form to the soil, as also by the fact 
that wood crops do not exhaust the soil of its minerals, provided 
the leaves and litter are allowed to remain on the ground. For 
this reason there is no necessity of alternating wood crops, as far as 
their mineral needs are concerned. The same kind of trees can be 
grown on the same soil continuously, provided the^oil is not allowed 
to deteriorate from other canseB. As the foliag^||q^,jigi;((y;i^itg 
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work of food assimilation only when sufficient water is at its dis- 
posal, the amount of growth is also dependent not only on the pres- 
ence of suflBcient sources of water supply, hut also on the opportu- 
nity had by the roots to utilize the supply, and this opportunity is 
dependent upon the condition of the soil. If the soil is compact, 
so that the rain water cannot penetrate readily, and runs off super- 
ficially, or if it is of coarse grain and so deep that th« water rapidly 
sinks out of reach of the roots and cannot be drawn up by capillary 
action, the water supply is of no avail to the plants; but if the soil 
is porous and moderately deep (depth being the distance from the 
surface to the impenetrable subsoil, rock or ground water) the water 
cannot only penetrate but also can readily be reached and taken 
up by the roots. The moisture of the soil being the most important 
element in it for tree growth, th« greatest attention must be given 
to its conservation and most advantageous distribution through the 
soil. No tree grows to the best advantage in very dry or very wet 
soil, although some can live and almost thrive in such unfavorable 
situations. A moderately but evenly moist soil, porous and deep 
enough or fissured enough to be well drained, and yet of such a 
structure that the water supplies from the depths can readily be 
drawn up and become available to the roots, is the soil on which all 
trees grow most thriftly. 

The agriculturist procures this condition of the soil as far as pos- 
sible by plowing, drainage, and irrigation, and he tries by coltivat- 
ing to keep the soil from compacting again, as it does under the in- 
fluence of the beating rain and of the drying of the upper layers 
by sun and wind. 

The forest grower cannot rely upon such methods, because they 
are either too expensive or entirely impracticable. He may, indeed, 
plow for his first planting and cultivate the young trees, but in a 
few years this last operation will become impossible and the effects 
of the first operation will be lost. He must, therefore, attain his 
object in another manner, namely, by shading and mulching the soil. 
The shading is done at first by planting very closely, so that the 
ground may be protected as soon as possible from the snn and wind, 
and by maintaining the shade well throughout the period of growth. 
This shade is maintained, if necessary, by more planting, and in 
case the main crop in later life thins out inordinately in the crowns 
or tops, or by the accidental death of trees, it may even become de- 
sirable to introduce an underbrush. The mulching is done by al- 
lowing the fallen leaves and twigs to remain and decay, and form a 
cover of rich mold or humus. This protective cover permits the 
rain and snow waters to penetrate without compacting the soil, 
keeps it granular and in best conditioQ for (;<)Qi]it?ting water, and, 
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at the same time, prevente evaporatiou at the surface. The soil 
.moisture, therefore, iB best maintained by proper soil cover, which 
is needful only iu naturally dry soils. Wet soils, although support- 
ing tree growth, do not, if constantly wet, produce satisfactory wood 
crops, the growth being slow. Hence they must be drained and 
their water level sunk below the depth of the root syatem. 

Irrigation is generally too expensive to be applied to wood crops, 
except perhaps in the arid regions, where the benefit of the shelter 
belt may warrant the expense. 

Attention to, favorable moisture conditions in the soil requires the 
selection of such kinds of trees as shade well for a long time. It 
is also required to plant closely, to protect the woody undergrowth 
{but not weeds), and to leave the litter on the ground as a mulch. 

Different species adapt themselves to different de^ees of soil 
moisture, and the crop should be selected with reference to its adap- 
tation to available moisture supplies. While, as stated, all trees 
thrive best with a moderate and even supply of moisture, some, like 
the conifers, can get along with very little, especially pines; others 
can exist even with an excessive supply, as the bald cypress, hon^ey 
locust, some oaks. The climate, however, must also he considered 
in this connection, for a tree species succeeding well enough on a 
dry soil in an atmosphere which does not require much transpiration, 
may not succeed in a drier climate on the same soil. In the selec 
tion of different kinds of trees for different soils, the water condi- 
tions of the soil should, therefore, determine the choice. 

Light Conditions. 

To insure the largest amount of growth, full enjoyment of sun- 
light is needed. But as light is almost always accompanied by 
heat and relative dryness of air, which demands water from the 
plant, and may increase transpiration from the leaves inordinately, 
making them pump too hard, as it were, young seedlings of tree 
species whose foliage is not built for such strains require partial 
shading for the first year or two. In later life the light. conditions 
exert a threefold influence on the development of the tree, namely, 
with reference to soil conditions, with reference to form develop- 
ment, and with reference to amount of growth. 

The art of the forester consists in regulating the light conditions 
so as to secure the full benefit of the stimulating effect of light on 
growth, without the deteriorating infiuences on the soil and on form 
development. As we have seen, shade is desirable in order to pre- 
serve soil moisture. Now, while young trees of all kinds, during the 
"brush" stage of development, have a rather dense foliage, as they 
grow older they vary in habit, especially when growing in the for- 
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eat. Some, like the beech, the sugar .maple, the hemlock, and the 
spruce, keep up a deose crown; others, like the chestnut, the oaks, 
the walnut, tiie tulip tree, and the white pine, thin out more and 
, more, and when fully grown have a much less dense foliage; finally 
there are some which do not keep up a dense Bhade for any length of 
time, like the black and honey locust, with their small thin leaves, 
the catalpa, with its large but few leaves at the end of the branch- 
lets only, and the larch, with its short scattered bunches of needles. 
So we can establish a comparative scale of trees with reference to 
the amount of shade which they can give continuously, as densely 
foliaged and thinly foliaged, in various gradations. If we planted 
all beech or sugar maple, the desirable shading of the soil would 
never be lacking, while if we planted all locust or catalpa, the sun 
would soon reach the soil and dry it out, or permit a growth of 
grass or weeds, which is worse, because these transpire still larger 
quantities of water than the bare ground evaporates or any woody 
undergrowth would transpire. Of course a densely foliaged tree 
has many more leaves to shed than a thinly foliaged one, and, there- 
fore, makes .more litter, which increases the favorable mulch cover 
of the soil. Another reason for keeping the giound well shaded is 
that the litter then decomposes slowly, but into a desirable humus, 
which acts favorably upon the soil, while if the litter is exposed to 
light, an undesirable, partly decomposed "raw" humus is apt to be 
formed. Favorable soil conditions, then, require shade, while wood 
growth is increased by full enjoyment of light. To satisfy both re- 
quirem'ents, mixed planting with proper selection of shade-enduring 
and light-needing species is resorted to. As the different species 
afford shade in different degrees, so they require for their develop- 
ment different degrees of light. The dense foliage of the beech, 
with a large number of leaves in the interior of the crown, proves 
that the leaves can exist and perform their work with a small 
amount of light. The beech is a shade-enduring tree. The scanty 
foliage of the birches, poplars, or pines, shows that these are light- 
needing trees; hence, they are never found under the dense shade of 
the former, while the shade-enduring can develop satisfactorily 
under the light shade of the thin foliaged kinds. Very favorable 
soil conditions increase the shade endurance of the latter, and cli- 
matic conditions also modify their position in the scale. 

All trees ultimately thrive best, i. e., grow most vigorously, in the 
full enjoyment of light, but their energy then goes into branching. 
Crowded together, with the side light cut off, the lower lateral 
branches soon die and fall, while the main energy of growth is put 
into the shaft, and height growth is stimulated. The denser shade 
of the shade-enduring kinds, if placed as neighbors to light-needing 
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t»n«s, is most effective in producing this result, provided that the 
light is not cut off at the top. Thus, in practice, advantage is taken 
of the relative requirements for light of the various species. The 
forester finds in close planting and in mixed growth a means of se- 
curing tall, clear trunks, free from knots, and he is able, moreover, 
by proper regulation of light conditions, to inlluence the form de- 
velopment, aud also the quality of hie crop, since slow growth and 
rapid growth produce vfood of different character. 

There are some species, which, although light foliaged and giving 
comparatively little shade, are yet shade-enduring, that ia, can sub- 
sist, although not develop favorably, under shade. The oaks are 
examples of this kind. Others, like the black cherry, bear a dense 
crown for the first twenty years, perhaps seemingly indicating great 
shade endurance, but the fact that they soon clear themselves of 
branches and finally develop a thin crown, indicates that they are 
light-needing, though good shaders for the first few years. Others, 
again, like the catalpa, which is shady and shade- enduring, indicated 
by the difficulty with which it clears itself, leaf out so late and lose 
their foliage so early, that their shading value is thereby impaired. 
Black locust and honey locust, on the other hand, leave no doubt 
cither as to their light-needing or their inferiof shading qualities. 
That soil conditions and climatic conditions also modify crown de- 
velopment and shade endurance is a fact well recognized abroad; 
but in our country this influence is much more important on ac- 
count of the great variation in those conditions. Thus, the box 
elder, an excellent shader in certain portions of tbe west, is a failure 
as soil cover in other localities where It nevertheless will grow. 

We see, then, that in determining the shading value as well as 
the shade endurance of one species in comparison with another, 
with reference to forestry purposes, not only soil and climate, but 
also the character of the foliage and its length of season must be 
considered. 

Manuring. 

In the raising of crops of all descriptions, the most important 
fact to study is how to preserve the fertility of the soil- This is 
of prime importance in all stages of forest planting. 

In forest nursery practice, many methods are advised, but without 
doubt, that of the use of vegetable composts is the most useful and 
inexpensive. This can easily be accomplished by mixing the weeds 
and scrapings from the walks, etc., in alternate layers and by turn- 
ing frequently, adding a small quantity of wood ashes and lime each 
time. A compost of this kind is inexpensive, valuable, and can be 
used in two years. 
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In some caBes tlie land is "petered," that ia the sod is peeled off 
aiid burned aiid the ashes spread over the nursery beds. (The ash 
is better if kept as a compost several years). 

It is not advisable, as a rule, to use lime alone on lands for nursery 
purposes. In the nurseries at Mont Alto, lime has killed Morway 
spruce and has been found to be a detriment to white pine seedlings, 
when used in large quantities. An agricultural journal prints that 
'iime has been found beneficial to the cherry, linden and the elm." 

By this, I do not mean to condemn lime as a fertilizer, when used 
sparingly, as experience has demonstrated its great value as a de- 
composer in composts; but only to caution against a too liberal use 
of it. 

In the use of all fertilizers it should be remembered that a manure 
or fertilizer should be one that does not force the plant nnduly, but 
one that is so balanced as to start growth sufficiently, and at the 
same time not hinder wood formation. Wood ash'es have been used 
with success In the raising of coniferous seedlings. 

At the present time there are no complett fertilizers on the market 
in America that are recommended for nursery work, and in borne 
made fertilizers care should be used in'the selection of materials. 
Only slow-acting fertilizers should be bought. Such ingredients as 
nitrate of soda, as a rule, leach away before they can be used by the 
seedlings, and are too vigorous. When bone meal or kainit ace 
used they should be put into the beds several days, or longer, before 
the aeeds are planted. Such fertilizers have a beneficial effect on 
the soil for upwards of ten years, so it is obvious that fertilizers 
should be used but seldom, and only when necessity demands their 
use, for it will be found that the use of natural manures is prefer- 
able in the maintaining of soil fertility. 

Collection of Seed. 

Seed are naturally disseminated by means of wind, water, and 
animals. 

Those disseminated by means of the wind should be gathered from 
the trees prior to falling. It is therefore important to know when 
the seed matures. Among American trees, conifers, the pine, larch, 
sprnee, fir, hemlock, produce seed for wind dissemination, and must 
ordinarily be colh^cted from the trees. The cedar ia the only Ameri- 
can conifer that is not wind disseminated. 

Among broadleafs, special adaptations are formed, as in the wil- 
low, poplar, birch, elm, tulip poplar, buttonwood, maple, and ash. 
Three genera, hornt)eam, blue beech, and the linden produce fruit 
provided with special accessories which buoy the fruit and aid in 
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theii' disKemiuation. One gt'DUS among broadleafs produces seed 
nilli wings, the catalpa. 

In the above mentioned trees tiiere is a wide variation in develop- 
ment and maturity. In the elm and some maples only from eight 
to ten weeks are required, whilst in the pines two years are needed. 
Wind disseminated seed which ripen in iate spring or early summer 
germinate at once. The ones that ripen in the fall may or may not 
germinate the following spring or for several years. Seed ripening 
in the spring or early summer must be gathered then and planted. 
Almost all conifers excepting the cedars and a few others, birch, 
alder, hornbeam, tulip poplar, some of (he maples, ashes, and catalpa, 
germinate, if planted, in from one to six weeks after warm weather 
begins. The hard or sugar maple is one of the first to germinate and 
make rapid growth. It should be planted from about the middle of 
March along to April, as in the case of the buttonwood, hornbeam, 
or linden. 

With the poplars and willows, the seed are disseminated by the 
wind. None of the fleshy fruited trees is wind disseminated. In 
wind disseminated species the seed is collected, as follows: 

1. Climbing trees and removing fmit with some special instru- 
ment. 

2. Shaking down and collecting fruit in blankets, etc., placed be- 
neath the; tree. 

3. Collected during lumbering operations. 

i. Collecting from low crowned isolated trees in the open. (Bet- 
ter seed than thin crowned forest trees.) 

Among Pennsylvania trees there is a wide variation of time that 
the fruit remains on the tree. Among wind disseminated species, 
poplars, willows, elms, and maples should be collected at maturity. 
Birch, elm, hornbeam, blue beech, ash, and linden are disseminated 
during the fall and winter, after the larger portion of the seed falls 
upon the snow. The fruit of the buttonwood almost always hangs 
on the tree till the following spring, and then can be collected. 
This is also true of the catalpa. Among the conifers, most of the 
seed are scattered after the first fall frost. Pennsylvania trees that 
bear dry, heavy fruit do not have their seed wind disseminated, but 
they are scattered by birds and animals. This class of fruit may be 
picked from the ground after it has fallen from the tree. A good 
rule is not to be too quick to gather seed of this class, as the first 
seed to fall is invariably bad. The common representatives of this 
fruit iuclude the walnut, hickory, beech, and horse-chestnut. The 
best time to collect all of this class is after a good frost. Nearly 
all of these fruits are heavy and the good may be separated from the 
bad by placing in a pail of water. One family, the witch-hazel, is 
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closely allied to this group. The fniit is capsular. When dry, the 
8*eed is shot out from the capsule by its elastic walls, so this seed, if 
wanted, must be gathered early. The species, though, is valueless 
as a forest tree. In the locust, in fact the whole pea family, locust, 
honey locust, and Kentucky coffee tree, all the pods do not ripen at 
one time, so if possible, it is better to gather all the pods from the 
tree, or collect in winter from fence corners. In a few instances, 
we have trees with seed well adapted for water dissemination, as 
in the birch. In this tree, always found along water courses, the 
branches hang low over the water, the fruit is shed early and may 
be gathered in the eddies. Thus, naturally, birch belongs in the 
quiet places along streams. 

Fleshy Fruits or Fleshy Seed. 

Only in comparatively rare cases are fleshy seed found, as in 
ihe mountain magnolia and cucumber tree. All the rest have 
Jleshy pericarps and are usually scattered by animals. With few 
exceptions this class falls from the trees soon after ripening. 

In few cases, as the magnolia, the fruit breaks open and frees the 
seed. In the rest we collect and remove the fleshy parts before 
planting. In the gymnosperms, e. g., some of the cedars, and in the 
angiosperms, e. g., the dogwood, leatherwood, and persimmon, have 
fleshy fruits and cling to the tree till late winter. The fruit hangs 
on the tree long after maturity. An exception to this is the mul- 
berry, which ripens early and .must be collected immediately as 
should the poplar and sassafras. 

With few exceptions dry fruited species suited for wind dissem- 
ination should he collected from seed trees. Dry fruited species not 
suitable for such gathering, also fleshy fruited species should be 
gathered from the ground. AU'species where the fruit does not 
fall informally should be collected from the trees. The trees best 
suited to select and gather seed from should be, 

1st. Vigorous, thrifty trees, 

2d. Middle aged trees. 

3d. Trees growing in the open. 

4th. Trees without serious defect. 

The cost of seed fluctuates from year to year, and seed often is un- 
procurable. The reason of this is the irregularity of trees in pro- 
ducing their crops of seed, limited and uncertain demand, special 
care necessary in storing seed, etc. The cost is greater in the United 
States than in Europe, where the market is larger, but in all cases 
it is necessary to place your order early. 

In the selection of seed, buy only from reliable collectors, when 
the seed cannot be secured by yourself, and then make a test for 
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germiDatioD. It is uselees to plant seed unless you can almost to a 
certainty tell what you will get from them. Among the reliable col- 
lectors and deaJerB, are: 

R. Douglas Sons, Waukegan, 111. 

Elizabeth Nursery Co.. Elizabeth, K. J. 

Evergreen Nurserj, C. L. Whitney, Warren, Ohio. 

Evergreen Nursery Co., Sturgeon Bay, Wis, 

Harvard Evergreen Nurseries, Robt. C. Ueeke, Prop., Harvard, 
111. 

Dundee Nurseries, D. HUl, Dundee, 111. 

Evergreen Home Nursery, Mrs. Jea Root, Skaneateles, N. Y. 

Thos. Meehan & Sons, Inc., Dreahertown, Pa. 

Otto Katzenstein & Co., Atlanta, Qa. 

J. M. Thorburn & Co., New York City (36 Cortlandt St.) 

C. R. Pettis, Lake Clear Junction, N. Y. 

Treatment of Special Seed and Fruits. 

Fruits often require special treatment to separate the seed from 
the rest of the fruit as in the conifers, pines, firs, spruce, and in the 
broadleafs, walnut, beech, mulberry, and locust. In Germany where 
many seed are used, much care is given to the removal of the hulls. 
For conifers, special drying houses are provided, where heat up to 
100 degrees F. is provided for drying the fruit. After heating it is 
placed into hollow cylinders and the seed shaken out. One hun- 
dred and fifty degrees F. is fatal to seed. Great care must also be 
taken with the fleshy fruits, th« seed being sepArated from the pulp 
by the maceration of the fruit. 

Here at Mont Al^o, the cones of the conifers are collected when 
mature and spread in thin layers on wire shelves. They are agitated 
daily by shaking. The seed falls through the interstices of the wire 
when liberated and is collected on a cloth shelf below. 

The cones of the fir fall apart as soon as they are dried- In all 
conifers the scales must be cleaned from the seed. This can most 
easily be done by the nee of a winnowing mill, or by taking the seed 
out in a sliglit breeze and lifting a handful of seed at a time. The 
seed, being the heavier, falls hack into the receptacle and the light 
scales blow away. 

In the case of the juniper, place for a few days into a pail of water 
to which a small piece of lye may be added and then put through a 
colander. This seed does not easily germinate. The fruit when 
collected may be placed into a hole with a quantity of humus or de- 
caying leaves, allowed to remain for a year or two, then washed. 
After this they will soon germinate. Another method is recom- 
mended: Place the seed in bran and fe«d to cattle, catch the mannre, 
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aud extract the seed. It is best to liang up the seed of the conifers 
in a dry loft, but junipers keep best in a lot hole, or when stratified. 
Walnuts, after hulling, are kept best when stratified, but it is un- 
necessary to remove the hulls. The method of stratification con- 
Rists in taking a box of convenient size to handle, placing a layer 
of sand in the bottom, then a layer of nuts, and so on with alternate 
layers of sand and nuts until within several inches of the top. 
Bury the whole in well drained soil, and mark the place for con- 
venience in the spring. In the case of the beech freezing is not an 
advantage, and it may be placed io a cellar or into a box buried in 
the side of a hill. It is best though to macerate snch fleshy fruits 
as the osage orange and mulberry, for fungi easily enter fleshy 
fruits and ruin the seed. Cherries should be bruised and washed 
from their cover. The locust and all of that family should be hung 
up in bags, pods and all, until spring, when the seed should be 
picked from them, or the hags beaten and the seeds sifted from the 
chafC. Seed should not he stored immediately after gathering but 
should be laid out to dry. If they should become too dry dampen 
slightly. Do not hang up until cold weather. A good plan is to 
follow nature in all ways as far as possible. 

In the case of oaks, walnuts, hickories, etc., while they can be 
safely kept over, it is much more satisfactory to plant at once. 

Nature sows most of her seed in the fall, but seed sown at this 
time suffers greatly from the ravages of small animals. For this rea- 
son alone it is safer to keep the seed over winter by artificial methods 
where there is no likelihood of such depredation. If nature strati- 
fies her seed over winter, we should, and where ahe keeps them on 
the tree over winter, we can safely keep in hags suspended. Conifers 
should be kept dry, oaks and walnuts stratified. The wisdom of 
this is, if walnuts are stratified they will germinate the following 
spring, and if kept dry, they will hardly germinate for a year, if 
even then. 

Some seeds, such as the oaks (especially the white oak and the 
common chestnut), are very hard to keep over winter, unless pre- 
viously treated. So far, the moat successful method found is to 
take a small cask, as nearly air tight as possible, and put a bushel 
or more of the seed into it and place on top of the seed a cup or deep 
saucer nearly full of carbon bisulphide. This exceedingly volatile 
liquid can be purchased at any drug store for 25 cents per pound. 
Close the top of the cask and keep it tight for several days. Care 
should be taken to keep fire away. For this reason perform the 
operation out of doors or in some out building. Seed thus treated 
should he stratified or planted at once. This gas is very penetrating 
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and kills all insects and injurious laivae, but is harmless to the seed. 
This same liquid is useful to kill injurious larvae cutworms, etc., that 
may be in the soil. The usual method being to drill holes four fe«t 
ajiai't each way and pour a large spoonful of carbon bisulphide 
tilt-rein and seal the hole with dirt. This treatment is effective. If 
there are underground passages, ignite gas at entrance' of opening 
with a long taper, close hole and allow the gas to penetrate all 
passage ways. It is said that this treatment is harmless to plant 
life if judiciously handled, but is, on the other hand, a plant incea- 
tive. I have always used it successfully several weeks before plant- 
ipg. 

Fertility of Seed and Age of Trees. 

In sowing seed, it is necessary to know the percentage of germina- 
tion. This is dependent on, 

1st, Species, Some species produce more fertile seed than others, 

2d, Seasons. Some species vary with the weather conditions. 

3d. Locality. Seed germinate best within their natural limits. 

41h. Individual Trees. Some trees of the same species yield a 
higher per cent, of fertile seed than others. 

This knowledge of the variability of germination is of value when 
lime is not to be had for testing the seed. Some species, as white 
pine, produce normally seed of a high per cent, of fertility, often 
from ninety -five to ninety-seven per cent; whereas, the tulip poplar 
falls as low as four per cent, or even to zero. It is said that the 
best seed are obtained from the higher branches. 



Determining the Fertility of Tree Seeds. 

In planting seed, no matter how collected or from whom bought, 
they should always be tested by the planter. Much of the inner 
condition can be determined by a good lens or a pocket knife, 
whether the seed is full and sound, whethtir hollow, decayed, wormy 
and worthless. Plump, tirm, and moist seed are usually good. This 
can all be learned by experience. Seed may be partially dried and 
still be good. Even when the kernel rattles in the shell the seed 
may possibly germinate; but the only absolute test for fertility is 
to germinate some of the average seed. 

Most of the conifers and allied species will germinate in from two 
to six weeks. The tulip poplar may take several months. The 
simplest test is to count out several hundred seed and put into a 
pan or box of good sand, subject it to heat from below, and keep 
moist. For delicate and small seed the moss test should be em- 
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ployed. Place a layer of saad in a shallow box. the seed on this, and 
cover with a layer of slightly wet moss. There should be holes in 
the bottom of the box for the excessive moisture to escape. 

The Germinating Box. 

The box is usually of tin, with a net work of wires horizontally 
placed, to which cloth is fastened by alternating wires. By pushing 
the wires together the cloth is allowed to be in contact with the 
water pan in the bottom. The seed is placed in th* folds of the 
cloth. In this box the *ed will readily germinate. Seed requiring 
a longer time to aproutTnay be placed between moist blotting pads 
whose ends lie in water, or flannel may be substituted for blotting 
pads. In seed testing laboratories, a water jacket oven is used. 
Little dishes containing the seed to be tested are put in and proper 
moisture condition is kept. Rebelious seed must be actually 
planted, i. e., seed that require two to three years to sprout. A 
good nurseryman aims to get fresh seed. He sows early and thickly, 
on the principle that it is easier to thin out seedlings than to have 
half a crop. Seed should be thoroughly ripened when collected, 
because ripe seed have stronger vitality than immature seed. 

Vitality. 

The natural vitality of forest tree seed decreases with age. Those 
having the shortest vitality are those with thin protection. Those 
having firm, strong kernels have greater vitality than those which 
are soft and oily. For example, the poplars, willows, and maples 
have a short existence unless preserved artificially. A great deal 
depends on the way we preserve seed after maturity. Nearly all 
nuts and acorns, chestnuts, walnuts, and beech, cannot be kept more 
than a year. Especial care is constantly required in preserving the 
vitality of seed artificially. The seed that can be kept the longest 
are those from dry fruited species. Rebellious seed can easily be 
kept from two to three years or longer, as the cedar and locust. 

Table of Germinating Percentages. 

Name. Per Cent, of Ger- 

mliwcian of Presb Seed. 

White pine, 75-90 

Bull pine 60-85 

Scotch pine, - 60-80 
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Red pine, 65-95 

European larch, 55-75 

American larch, 70-85 

Spmes, 60-75 

Hemlock, 30-60 

Fir, 30-60 

Arbor vitae; 50-75 

Cedar, 50-75 

White walnut, 45-70 

Black walnut, 50-75 

Hickories, j. 50-85 

Birch, i 65-80 

Beech, 75-95 

Chestnut, 70-95 

Oaks varying with gpecieg, 60-95 

Elm, 50-80 

Mulberry, 75-90 

Osage orange, 55-90 

Sycamore, 45-60 

Cherry, 75-90 

Black locust, 70-80 

Honey locust, 70-80 

Kentucky coffee tree, 70-80 

Maples, 35-50 

Ash, 25-50 

Catalpa, 35-85 

As all seed gradually lose vitality, it is expedient always to plant 
fresh seed. 

the Storing of Seed. 

Various are the methods of keeping seed over winter. They are 
kept in both a wet or a dry condition. Dealers stratify the nuts 
only. Except in the case of oily seed, these are best planted in the 
fall. Large, well ventilated store houses are provid'ed in which 
seed may be hung. In experiments conducted at Yale University, 
coniferous seed that was stratified decayed, that hung up in bags 
liept well. In stratification it is best for small quantities of seed 
to use pieces of cloth, and when put into sand no two pieces of cloth 
should touch. Always in stratification use sand, and always 
moisten sand where the drainage is perfect. Boxes should be cov- 
ered with boards so that water cannot enter from the top. It has 
been recommended to keep boxes always in an unheated cellar or 
in a sheltered nook not subjected to direct rainfall. In forest work, 
where large quantities of seed are stored, chestnuts, oaks, etc., are 
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■spread on the floor until cold weather, then th-ey are mixed with 
sand, heaped and covered with straw, and later coTered with earth, 
leaving a hole at tlie top for ventilation. Seed can also be kept in 
narrow trenches one foot wide aad one foot deep, on a sloping hill- 
side. The nuts are mixed with sand and piled in the trench, fill the 
trench as the weather grows colder, leaving a hole for ventilation. 
Remove in spring, gradually. The trenches should be dug in well 
drained soil. In all cases where seed are stratified loose in the 
ground, and in large quantities, the planter will wish he had used 
boxes; for it is a provoking task to pick seed out one by one from 
half frozen or muddy ground. Acorns and chestnuts keep better 
heaped on the floor as noted above. White ash keeps nicely sus- 
pended in a cool, dry place in bags. 

Facts Determining Prompt and Slow Germination. 

1. Inherent character of the species. 

2. Degree of moisture. 

3. Degree of warmth. 

(a) Character of the weather usually influences the time when 
different species germinate. 

(b) The character of the seed coats, as in pine and cedar. Here 
the seed coats are excessively thick and retard germination. 

(c) The character of the kernel itself as in the locust, or honey 
locust, where the substance of the kernel is horn like. 

Rebellious seed includes all seed that cannot be forced to ger- 
minate quickly. Red cedar is the most rebellious of Pennsylvania 
trees, if not of American trees. As said before, they should be placed 
in a rot hole for several years. The application of hot water is the 
only jM^ctical way of treating such seed. This is also true of the 
black and hooey locust, and of the Kentucky coffee tree. Boiling 
water almost invariably kills the seed. The maximum heat to be 
applied should be about six degrees below boiling point centigrade. 

The Choice of Species. 

Do not rush on this score. Always observe the species growing 
in the vicinity of the prospective plantation and the quality of the 
locality, because it is the choice of the species upon which the suc- 
cess and profit of the plantation wit] depend. Fnll success for a 
species depends greatly on its suitability for the object of planting. 
The species selected must be capable of furnishing the desired pro- 
ducts. Select species having a high annual increment. If the great- 
est amount of material is desired, the value of the product and the 
expense incurred most be considered. Only a few species in each 
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locality pay well. In all casee there are only a few species that one 
is juBtified in planting. For example, in Franklin county (Mont 
Alto) one would not plant anything except white pine, red oat, or 
chestnut. After planting, ihe sylvicultural Bystem under which one 
is working must always be kept In mind ; hence, understand as much 
as x>08aible the tree from the seed to the final cutting, before plant- 
ing. 

Where the danger from Are is great, plant hardwoods, not coni- 
fers, and in regions of great winds do not plant aoft maples and pop- 
lars. We should plant only such species as tend to preserve and 
maintain the soil conditions. This is essential to derive good crops. 
In other words, know the "quality of the locality." -To judge the 
"quality of the locality" is one of the most difficult things to learn 
in forestry. Great aids in arriving at such knowledge are the cli- 
mate factors, altitude, aspect, gradient, contour, temperature, mois- 
ture, and air currents. In examining the soil and subsoil, the depth, 
moisture, porosity, quantity and quality of the humus must all be 
known and worked out for the prospective species. A study of all 
the tracts to be planted will aid greatly in arriving at a fair conclu- 
sion as to the "quality of the locality." Although trees grow 
naturally in a given plat of ground in a given locality, it is not con- 
clusive that they are fitted best for such conditions; as the red cedar 
is found growing wild at the northern limits of this State, but it is 
indigenous to the West Indies. Trees that enrich the soil by sup- 
plying rich humus are well to select. Black walnut never grows in 
pure stands, hence should always be in mixed stands. A given 
locality is always favorable for several species. 

What Trees to Plant. 

Adaptability to clianate is the first requisite in the species to be 
planted. It is hest to choose from the native trees of the region 
which is known to be suitable for the species. With regard to 
species not native, reliance must be placed upon the experience of 
neighboring planters amd upon -experiment {at first on a small scale), 
after study of the requirements of the kinds proposed for trial. 
Adaptation must be studied, not only with reference to tempera- 
ture ranges and rainfall, but especially with reference to atmos- 
pheric humidity and requirements of transpiration. Many species 
have a wide range of natural distribution, and hence of climatic 
adaptation. If such are to be used, it is important to secure seeds 
from that part of the range of natural distribution where the plants 
must be hardiest, i. e., the coldest and driest region in which the 
species occur, which insures hardy qualities in the offspring. For 
instance, the Douglass spruce from fbe biimld and evenly tempered 
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Pacific slope will not be so bardy as that grown from seed collected 
on the dry and frigid slopes of the Rockies. I^ack of attention to 
this requisite accounts for many faihires. It must also be kept in 
mind that while a species may be able to glow in other than its 
native climate, its wood may not there have the same valuable quali- 
tios which it develops in its native habitat. 

Adaptability to soil must be studied less with reference to min- 
eral constituents than to physical condition. Depth and moisture 
ronditions, and the structure of the soil which Influence the move- 
ment of the water in it, are the most important elements. While 
all trees thrive best in a moist to "fresh" soil of moderate depth 
(from two to four feet) and of gi'anular structure, some can adapt 
tlifmselvee to dry or wet, shallow or compact soils. Fissures in 
rocks into which the roots can penetrate often stand for depth of 
soil, and usually aid in maintaining favorable moisture conditions. 
In soils of great dfpth and of coarse structure, water may drain 
away so fast as not to be available to the roots. Soil moisture must 
always he studied in conjunction with atmospheric moisture; for, 
while a species may thrive in an arid soil when the demand's of trans- 
piration are not great, it may not do so when aridity of atmosphere 
is added. Trees of the swamp are apt to be indifferent to soil mois- 
ture and thrive quite as well, if not better, in drier soils. 

Adaptability to Site, 

While a species may be well adapted to the general climatic con- 
ditions of a region, and in general to the soil, there still remains to 
be considered its adaptability to the particular "site" under which 
term we may comprise the total effect of general climate, local 
climate and soil. The general climatic conditions are locally in- 
fluenced by the slope, exposure or aspect and surroundings. Tlius 
we know that eastern exposures are more liable to frost, western 
exposures more liable to damage from winds, southern more apt to 
be hot and to dry out, and northern to be cooler and damper, hav- 
ing in consequence a shorter period of vegetation. Hollows and 
lowlands are more exposed to frosts and more subject to variations 
in soil moisture. Hence for these various situations it is advisable 
to select species which can best withstand such local dangers. 

The use, value, or utility of the species is next to be considered. 
This must be done with reference to the comjnercial and domestic 
demands, and the length of time it takes the species to attain its 
value. The greater variety of purposes a wood may serve, the 
greater is its general utility. The sooner it attains its use value 
the better. White pine for the northeastern states is like the ap- 
ple among fruits, making an all around useful material in large 
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qQantities per acre in short time. Tulip poplar, applicable to a 
wider climatic range, is almost as valuable, while oak, ash, and hick- 
ory, are standard woods in the market. Other woods are of limited 
application. Thus the black locust, which grows most quickly into 
asefal posts, has only a limited market, much more limited than 
it should have. Hickory soon furnishes valuble hoop poles from 
the thinnings, and later the best wagon material, not however, 
large quantities in a short time; while black walnut of good quality 
is v«ry high in price. The market is also limited, and the dark color 
of the heartwood for which it is prized, is attained only by old trees. 
The black cherry, used for similar purposes, attains its value much 
sooner. By planting various species together, a variety of useful- 
ness may be secured and the certainty of a market increased. 

The forest value of the specimens is only in part expressed by its 
use value. As has been shown in another place, the composition 
of the crop must be such as to insure maintenance of favorable soil 
conditions, as well as satisfactory development of the crop itself. 
Some species, although of high use value, like ash and oak, are poor 
preservers of soil conditions, allowing grass and weeds to enter the 
plantation and to deteriorate the soil under their thin foliage. 
Others, like beech, sugar maple, and box elder, although of less use 
value, being dense foliaged and preserving a shady crown for a long 
time, are of great forest value as soil improvers. Again, as the 
value of logs depends largely on their freedom from knots, straight- 
nesB, and length, it is of importance to secure these qualities. Some 
valuable species, if grown by themselves, make crooked trunks, do 
not clear their shafts of branches, and are apt to spread rather than 
lengthen. If planted in close companionship with others they are 
forced by these "nurses or forwarders" to make better growths and 
clean their shafts of branches. Furthermore, from financial con- 
siderations, it is well to know that some species develop more rapidly 
and produce larger quantities of useful material per acre than others. 
Thus the white pine is a "big cropper," and, combining with this a 
tolerably good shading quality and being capable of easy reproduc- 
tion, it is of highest forest value. As the object of forestry- is to 
make money from continued wood crops, use value and forest value 
must both be considered in the selection of materials for forest 
planting. Mdtual relationship of different species witb reference 
to their relative height growth and relative light requirements, 
most be considered in starting a mixed plantation. 

Mixed forest plantations (made of several kinds) have so many ad- 
vantages over pure plantations (made of one kind) that they should 
be preferred, except for very particular reasons. Mixed plantations 
are capable of producing larger quantities of better and more varied 
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material, preserve soil conditions better, are less liable to damage 
from winds, firea, and insects, and can be more readily reproduced. 

The following general rules slionld guide in making up the com- 
position of a mixed plantation: 

(a) Shade. Enduring kinds should form the balk (five-eighths to 
seven-eighths) of the plantation, except on specially favored soils 
where no deterioration is to be feared from planting only light-need- 
ing kinds, and io which case these may even be planted by them- 
selves. 

(b) The light-needing trees shonld be surrounded by shade-endur- 
ing ones of slower growth, so that the former may not be overtopped, 
but have the necessary light and be forced by aide shade to straight 
growth. 

(c) Shade-enduring species may be grown in admixture with each 
other when their rate of height growth is about equal, or when the 
slower growing kind can be protected against the quicker growing. 
For instance, plant a larger proportion of the former in groups, or 
cut back the latter. 

(d) The more valuable timber trees which are to form the main 
crop should be disposed individually and planted in such nambers 
among the secondary crop, or nurse crop, that the latter can be 
thinned out first without disturbing the former. 

Where a plantation of bght foliaged trees has been made, black 
walnut for instance, it can be greatly improved by underplanting 
densely with a shade-enduring kind; this will choke out weed 
growth, improve the soil, and, thereby, advance the growth 
of the plantation. The selection and proper combination of 
species with reference to this mutual relationship to each other 
and to the soil ore most important elements of success. Availability 
of the species also still needs consideration in this country, for, al- 
though, a species may be very well adapted to tike purpose in hand, 
it may be too difBcult to obtain material for planting in the quantity 
needed or at a reasonable price. While the beech is one of the best 
species for shade endurance, and hence for soil cover, seedlings can- 
not be had as yet in quantity. Western conifers, although promis- 
ing good material for forest planting, are at present too high priced 
for general use. Some eastern trees can be secured readily, either 
their seed or seedlings, from the native woods; others must be grown 
in nurseries before they can be placed into the field. Where to pro- 
cure seeds or plants, and if the latter, what kind, depends upon a 
number of considerations. The main crop, that which is to furnish 
the better timber, had best be planted with nursery grown plants, 
if of slow growing kinds, perhaps once transplanted with well de- 
veloped root systems, and in no case to be more than two or three 
years old. The secondary or nurse crop may then be so^vn qrfll|mtB^ 
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with younger and less costly material taken fram the woods or 
grown in seed beds, or else cuttings may be need. In some locali- 
ties, as on the western plains, the germinating of seeds in the open 
field is so uncertain and the life of the young seedlings for the first 
year or two so precarious, that the use of seeds in the field cannot 
be recommended. In such locations careful selections and treatment 
of the planting material according to the hardships- which it must 
encounter can alone insure success. Seedlings from six to twelve 
iiKhes high furnish the best material. The planting of large sized 
trees is not excluded, but is expensive, and hence often impractica- 
ble, besides being less sure of success, since the larger sized tree is 
apt to lose a greater proportion of its roots in transplanting. 

Forest crops can be raised from seed, cuttings, stumps or roots, 
layers, suckers or coppice. Natural regeneration is always to be 
striven for rather than artificial regeneration, though these two 
systems can be combined. 

Artificial regeneration is to be accomplished by 

1st. Sowing seed in seed beds. 

2d. Planting seedlings. 

3d. Sowing seed on the spot. 

The conditions for success depend much on the species. Species 
with delicate seed that grow slovenly and slowly are not suited for 
direct planting; that is, seed of the white pine are not so suitable 
for direct planting as those of the walnut. The quantity of seed 
per acre for direct sowing must be computed to a nicety, as the 
seed must be sown exactly right, neither too thick nor too thin. 
Enough only is needed to cause the canopy to close in from five to 
ten years. The amount of seed to be used depends on, 

1st. Quality of the seed. 

2d. Nature of the soil and soil covering. 

3d, Dangers for the seed to overcome. 

The following table is talien from Schlich and the German tables: 
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Broadcast Sowing. 



liroadnast sowing can best be ai-cojnplished in the nursery beds. 
Its success is dependent upon, 

ist. Character of the geiminating bed. 

2d. Manner of covering the seed. 

3d. Season of sowing the seed. 

4th. Cost of the seed. 
The Fi'oteetion of the Seed in tlie Germinating Bed, from Birds, Etc. 

This may be accomplished by slightly moistening the seed and 
then stirring in just suffltient red lead to color The seed, .\nothep 
way is to cover the beds with brush or litter until germination 
starts, but this and kindred methods are impracticable for large 
areas, and the red lead method is heartily recommended from ■ex- 
perience as the more useful and easier way to treat seed for this 
purpose. In the work at Mont Alto tlie treatment of seed by soak- 
ing in a solution of blue stone was unsuccessful. 

The Germinating Bed. 

The ground must have had previous cultivation, and in some 
special cases the top layer must have been removed where the nur- 
sery is to be laid out on recently cleared lands. The top layer, that 
is stumps, litter, etc., should be burned. The land should be thor- 
oughly plowed and harrowed the fall previous to planting, stone re- 
moved, if any, and the beds thrown up roughly for easier handling 
iu the spring. It is a fact that ground left to fallow over winter 
receives many benefits from the action of frost, snow, and winter 
rains. 

Nursery Work. 

In this note general directions for all trees are given. More speci- 
fic notes are to be found later. The ideal seed beds slope toward 
the northeast and are fully protected on the south by hedge and wind 
breaks. The soil is or should be of a sandy loam and retentive of 
moisture. Protection is afforded by means of screens. Screens can 
be made by using a frame work 4x10 feet, covered with cheese cloth 
foe individual work; but^or permanent work lath screens are gen- 
erally used. This is done by making a frame work and covering 
with latjb, nailing the alternate lath. Screens of this kind afford 
one-half shade, which is sufficient for trees. If the lath are stood 
on edge with same distance between the lath as the width of the 
lath, one quarter shade would be given. As before stated, light is 
an essential factor in the raising of seedlings, especially for coni- 
feroas seed. The light allowed should be the same as found nat- 
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urailj surrounding auch species. For example, the spruces admit 
of more shade than the pines. Screens again protect the tender 
seedlings from the direct force of the beating rains. 

In the raising of seedlings for forestry purposes, the chief idea 
to hold in mind is to get the greatest number of seedlings on the 
smallest area and have them planted permanently as soon as may 
be done, using the smallest plants possible, as cheapness is essential. 
There are two sources of cost in planting, the cost of the stock, and 
the cost of planting. Both are governed by the size of the seed- 
lings, the cost increasing with the age of the plant, the number of 
times transplanted, and the labor involved. 

Conditions Involved in the Location of Nurseries. Kinds of Plants 
To Be^Grown. 

Soil for general nursery purposes (tight sandy loam, never heavy 
clays or mack), should be as in old gardens, and located conveniently 
to places of planting. The aspect and slope of the land should be 
gentle to help drainage, and both are governed by the kind of 
species to be grown. The north slope is good for conifers. On the 
south slope conifers are apt to start too soon and the soil dry out 
too quickly. Where possible, all nurseries should be laid out in the 
form of a rectangle. The area should be sufficient only for the seed- 
lings to be raised. 

At the end of the second year when the seedlings are "lifted" or 
taken out of the beds (or transplanting, an area 16 times as large as 
the seed bed (if fully stocked) will be required, if the transplant 
rows are placed S inches apart and the seedlings 2 inches apart in 
the row. 

Broadleaf seedlings require a larger area on account of their size 
and more rapid growth. The size will depend on their age, whether 
one or two years. In German nurseries, oaks are twice pricked. 

Hme'Of Sowing Seed. 

It is better to keep all conifers until spring and plant broadleafs 
where practicable in the fall. Sow conifers broadcast, broadleafs in 
drills. The seed of all coniferous trees are small and a small area 
will hold a larger number of seedlings than the same area in broad- 
leafs. Conifers must be shaded, either with one-half or one-fourth 
shade. Seed should be sown in April. 

Seed Beds. 

Excessive moisture during germination is to be avoided during 
this season. Allow full light and no shade on all conifers and such 
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broadleafB as beech. A fungus growth is created at this time in the 
presence of excessive moisture that causes root rot and damping off. 
Root pot attacks evea two jear old plants. Damping off ia to be 
feared only until the first true leaves are formed. Root rot occurs 
as a rule beneath the surface and no cause for the death of the seed- 
lings is apparent. The principal agency is "Rhizopotomia" de- 
veloped bj lack of aeration and the presence of excessiv* moisture. 
Damping off fungi attacks plants at the surface of the ground. The 
root system of the disease ridden plant may be uninjured. This dis- 
ease is prevalent among conifers. No doubt a fungicide, as Bor- 
deaux mixture considerably weakened, would be of advantage at 
this time. This would consist of two pounds of blue stone or cop- 
per fiulphate and three pounds of slacked lime in tflfty gallons of 
water. It is a cheap reliable mixture for fungoid diseases, but has 
never to my knowledge been used in forest nurseries. The active 
cause of this disease in Phyopthora omnivora. To a limited extent 
this disease can be lessened by the proper manipulation of the 
screens. Shade at all times, but it must not be too dense, and in 
cloudy weather or in case of light rain the screens should be re- 
moved. In case of excessive moisture, remove screens one night, 
and allow beds to dry off frequently. The sprinkling of dry sand 
over the beds will dry them off. Damping off is never experienced 
in well drained soils. The proportion of root to stem as well as 
the size of the plant is controlled by the soil and density of plant- 
ing. Heavy soil produces small and ill formed root system. For 
this reason alone one can well afford to look at the roots rather than 
the stem in purchasing nursery stock. In the case of both conifers 
and broadleafs close planting is recommended on account of 
'economy. 

The Covering of the Seed in Seed Beds. 
The covering of the seed prevents injury caused by the sudden 
changing of weather conditions and prevents ravages that may be 
caused by birds and small animals. 

German Tables for Covering Seed. 

Oaks, IJ inches. 

Beech, I inch. 

Elms, -J inch. 

Pines and Spruces, .6 inch. 

Inarch, i inch. 
This table is the result of years of practice by leading German nur- 
serymen, but seed will germinate when covered twice this depth. 
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They will leven sprout on the surface of the ground if the inoiBture 
conditions are favorable. 

The Watering of the Nursery. 

Daring the entire season watering should be done. Pipes should 
be laid to and within the nursery, and spigots placed at convenient 
places to facilitate watering. Sufficient water should be sprinkled 
on the beds to sink to the walks. This should be done either in the 
morning before the sun rises to full height or late in the afternoon, 
the screens manipulated accordingly. 

Fall Treatment of Seed Beds. 
In this Statt? all beds should be covered or mulched during the 
cold weather, to protect the seedlings from the heaving action of 
frost, in the same manner aa done by nature in the treatment of her 
seedlings. Straw or dead leaves make satisfactory mulches. I have 
foand though that pine needles are preferable for several reasons. 
On conifers as well as broadleafs it is best to put a layer of broad- 
leaves first, then pine needles. The beds are easier to clean in the 
spring, as the leaves cling together. When the early frosts are over 
remove the mnlcb. 



General Directions for Small Groves and Forest Work. 



Seedlings vs. Transplants. 



Seedlings are plants set out in permanent plantations directly 
from the seed beds. Transplants are those that have been taken 
from the seed beds and planted in other beds for one or more years 
before permanently planted out. Our nurserymen aa a rule divide 
their stock as to size rather than as to whether once or twice trans- 
planted, or seedlings. Seedlings left in the seed beds too long, es 
pecially broadleafs, are apt to become spindly and weak. In order 
to lessen the cost of plants, beds should be so formed that a full 
stand is secured at the end of the first season, when it is best to 
prick out one-half and either throw them awav or transplant, in 
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which latter case the work of pricking out can he done the follow- 
ing spring, flicking out can be done with white pine at fifty cents 
per thousand. Transplants are spoken of as, once, twice, or thrice 
traiisplantt'd, and a record of transplanting should be kept in all 
iiui'seties as to whether they are one year old transplants from two 
year old seedlings or otherwise. 

Amount of Area for Transplants From a Given Area of Seed Beds. 
The method used in this case is that the crowded seedlings must 
be pricked out in the first year and transplanted in rows six inches 
apart, three inches apart in the row, allowing ■each plant eighteen 
square inches. If the seed beds are fully stored, one plant per 
square inch of bed surface, it would take eighteen times this amount 
of space of nursery for transplant beds. If the seed bed space is 
large enough allow the plants to remain two years, then if they ar.i 
not pricked out until the second year, one-half or one-third more 
space will be required per plant, or even fifty square inches. Nor- 
way spruce on account of its straight growth requires only one- 
fourth the space of white pine. Wild seedlings pulled or lifted in 
late fall or in early spring before the growth has started may be ad- 
vantageously used, if their roots are pi'uned and have been trans- 
planted in nursery rows for a year or more. 

Factors Influencing Planting. 

In the discussion of this subject the following factors must be 
studied and followed, namely : 

Conditions of the weather. 

Characteristics of the species to be planted. 

Quality of the locality. 

Season contemplated in which 'to do the planting. 

Age and size of the plants. 

Quality of the plants. 

Distribution of the plants on area (density), 

Suitable mixture of species. 

The conditions of the weather cannot be changed. Success to a 
great degree depends on this at the time of plautiag and im.me- 
diately after, loss being due to lack of sufficient rainfall. 

The species that usually has a long root system in proportion to 
the top and is of rapid growth is easier to plant and handle after- 
wards than species of slower growth. Species having a much 
branched root system are quite easy to plant and the loss from 
brealring the roois is at a minimum. Species such as the oaka and 
walnuts are difficult to transplant. The same is true of coniferous 
seedlings, th-e white pine being easier to plant than the bull pine. 
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The quality of the locality must be judged to a certainty in order 
to insure sueeeBS. If the quality ia good, we can plant without previ- 
ous preparation of the soil. If the quality be poor, we must improve 
the soil and the condition of it. 

Under the best conditions transplanting is a shock to the plant, 
but by special care in setting out plants this injury may be consid- 
erably reduced. To do this we must plant under the most favorable 
conditions^ and leave all possible soil about the roots. If balls of 
earth are left on the roots, no care need be paid to the season if the 
transplanting operation is performed quickly. But this method 
(planting with balls) is not practicable for forest planting, as it is too 
expensive even to be considered. In all planting operations, plant 
the broadleafs first. Conifers are less indifferent to shock than 
broadleafs, as vegetation starts later in them. 

From an economical point of view much depends on the age and 
size of the plant. Large and thrifty plants are the best to plant, 
but their cost is agaiuat their use. Size is not dependent on age 
and much difference of size in relation to age is commonly apparent. 
When spots are filled in a plantation, always fill with regard to size 
rather than age. 

Much.more depends on the quality of the plants than either their 
age or size, because on this factor depends the future condition and 
value of the forest. Two sub-factors to this ace 

Ist. The condition of the plant when removed from the nursery 
.must not be dwarfed, or lanky, nor must it have been left in the 
nursery too long. 

2d. Great care must be exercised ih the removing of all stock from 
the nursery no matter for what purpose. For practical use a fork 
spade is the most convenient instrument. In the transportation 
of stock from nursery to planting area always protect the roots 
well, no matter what the distance. 

Pruning the roots of broadleaf species is always necessary but 
with conifers it is best to grow and transplant so that this is un- 
necessary. Pruning is often necessary with large plants on account 
of the relation of tops to roots, as these should be well balanced. 
Some species can stand pruning better than others. Conifers stand 
it poorly. Larch stands it fairly well. Willow, Cottonwood, elm, 
locust, and oak, practically without injury. Beech, hickory, and 
birch are often injured, but unfavorable soil and climatic conditions 
will sometimes demand heavy pruning. In the pruning of old stock 
always cut slantingly and flush with the main stem both for health 
and looks. A full account of pruning is found in Davy's "Tree Doc- 
tor." 

For su^estiona in planting ornamental trees and small groves, I 
add a number of notes from such reliable nurserym^q, ^» Wv9< J^WVv 
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Oampanj, Morrisville, Pa., Hoopes Bro. & Tliomas, West Chester, 
Pa., and Cottage Gard*!! Nursery CompaQy, of Long Island, New 
York. 

Suggestions for Planting. 

An old nurseryman once declared that as many as one-half of 
the trees and shrubs shipped out of the nurseries of the United 
States died- within two years after planting. Wliil'e there are no 
statistics either to prove or disprove this assertion, it is a fact that 
a large proportion of such stock dies within a limited time. This 
should not occur, and will not happen if the stock is properly se- 
lected at the time of planting in the nursery rows, given the proper 
space in which to develop a healthy root system, balanced by a 
shapely top, and in addition carefully transplanted, and afforded 
large space as soon as it commences to crowd. Again, if this care 
in nursery culture be supplemented by proper attention in digging 
and packing the stock so as to avoid injuring the roots, followed by 
right treatment when received by the purchaser, and rightfully and 
carefully planted in soil fitted for plant growth, only a very small 
percentage need be lost. The selection, culture, transplanting, pack- 
ing, and shipping of stock, are under the control of the nurseryman 
and will be efticiently attended to; but after leaving the nursery, 
success in growing the plant lies entirely in the hands of the pur- 
chaser, who will succeed or fail in proportion to the intelligent care 
he may bestow upon his stock. With these facts in view the follow- 
ing suggestions as to receiving, unpacking, and planting nursery 
stock are offered. 

Receiving. 

When shipments arrive, open the cases or bales promptly, and 
if the stock cannot be planted at once it should be promptly heeled 
in, as it must not be allowed to lie around in drying winds or sun 
with the roots exposed. 

Heeling in. 

Dig a trench eighteen inches deep for small trees, and two to two 
and one-half feet deep for large stock, and wide enough to hold all 
of the roots without bending or breaking. Stand the trees upright, 
close together in this trench, covering the roots thoroughly with 
fine soil to the depth of six inches or a foot, ridging up the soil along 
the line of the trees so that it will shed water during heavy rains. 
Leave no roots exposed, cover all, and be sure the soil is of sufficient 
depth and well enough firmed around the roots to prevent the trees 
blowing over in hard winds. If, upon unpacking, the roots of any 
tree or shrub are found to be very dry they should be soaked in 
water or thoroughly wet down before heeling in or planting. "^ '^"~ 
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Unpacking Evergreens. 

As soon as unpacked, examine the roots, and if there he any ten- 
dency toward dryness plunge the balls into a tub of water and al- 
low them to soak until saturated, then remove and stand in a pro- 
tected situation, allowing the surplus water to drain off, 'More care 
is required in keeping moist the roots of evergreens than any other 
class of trees, owing to the (act that the sap is resinous, and if once 
dried cannot be restored to its normal condition, no matter how 
much water may be supplied. 

Planting. 

Preparing the Holes. 

Dig the hole not less than one foot wider than the root area of 
the specimen it is to hold, and from a foot to two feet in depth, ac- 
cording to the depth of the root system. If the soil is poor, some 
rich compost of old rotten manure, leaf mold, sods from an old 
pasture, or vegetable trash should be thrown into the bottom of tin- 
hole and dug into a depth of six inches or more. If. the soil at the 
bottom is a stitT hard clay or a rocky or gravelly hard pan, it should 
be picked and broken up to the depth of a foot or so, and a goodly 
proportion of the sods, manure, or trash thoroughly incorporated 
with it. 

Kinds of Soil. 

Most horticultural writers lay much strees upon the particular 
kind of soii one should use in planting trees, shrubs, etc., but the 
fact is, the planter must use such soil as may be within his reach and 
supply its deficiencies by the addition of such suitable fertilizing 
material as may be at his command. How often do we read that the 
best soil to use is the sod stripped from the rich top of an old mea- 
dow, but not everj- planter has access to convenient and ample sup- 
plies of rich old .meadows. Therefore, the rule should be, get the 
rich old meadow soil if it be practicable, but if that be not availa- 
ble don't give up the idea of planting fine trees or shrubs, because 
yon can grow them handsomely and to perfection even if the mea- 
dow soil is lacking. Cow and horse manure composted with a lib- 
eral allowance of forest leaves, corn stalks, weeds, or any course - 
vegetable trash, turned over once or twice during the six montiis 
necessary to decompose it, and furnish with a liberal allowance 
of rather coarse ground bone at the first turning will supply the 
plant food required by almost any species of plant if used in the 
following manner: Mix one-flfth in bulk of the compost with four- 
fifths in bulk of the soil dug from the hole, choosing preferably there- 
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from the top twelve inches of soil and discarding the lower sub-soil, 
and incori>orate this thoroughly by turning. It is always best to 
prepare a liberal compost heap some time in advance of the j>eriod 
when it might be needed. Such a pile of composted soil is jnst so 
much available horticultural capital, and may, like the carefully pre- 
pared manure heaps of the farmers in the Black Forest of Bavaria be 
regarded evidence of the owner's horticultural prosperity. 

How to Plant. 

Setting the Tree. 

To prepare the tree for getting go over the root system carefully 
and cut off all broken or bruised portions of roots with a clean sharp 
knife or sharp pruning shears. In setting the tree spread the roots 
out naturally so that they may not be twisted or crowded but oc- 
cupy as nearly as possible the same relative position to the trunk 
that they held previous to being dug. Then fill in gradually with 
fine soil, working it carefully under and around the roots so that no 
holes or unfilled spaces will be left. Shake the entire tree up and 
down with a short rapid movement so as to assist in packing the 
soil firmly about the roots. Fill in the soil, layer by layer, carefully 
trampling it down until it is firmly packed about the roots. Con- 
tinue this process until the hole is filled within about two inches 
of the top, when the remainder of the soli should be spread in the 
hole and leveled up and brought to the surface of grade without 
trampling. In some instances, in very di'y weather, a liberal allow- 
ance of watx;r may be turned into the hole prior to filling in the last 
two inches of soil, and allowed to soak away gradually, after which 
the top soil may be put on and leveled up as above described. Care 
must be taken not to plant certain classes of trees too deep. The 
soil mark on the bark of the tree will show the depth at which it 
stood in the nursery rows, and it should be set as near this depth as 
possible, no higher, but certainly not more than two or three inches 
deeper. 

Treatment After Planting. 

Mulching. 

After the hole is filled and the ground brought to grade, the 
roots should be protected by spreading over the surface a mulch of 
four to five inches of coarse manure which should extend a little be- 
yond the line of tlie hole. The Importance of such mulching, es- 
pecially in very dry seasons, should not be overlooked, its object 
being to hold moisture about the roots and thus aid in the surceas- 
ful growth of the tree after planting. It should always be remem- 
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bered that in transplanting a tree a considerabie portion of the root 
Bystem is cut off and lost, regardless of how carefully or skillfully 
the work may be donp, and before the tree can start to grow it must 
first form new roots in order to get a hold upon the soil. During 
the semi-dormant period the sun and wind are constantly evaporat- 
ing the moisture from the trunk, branches, and foliage, and this 
must be accounted for by preserving constantly a niod'crate arti- 
ficial supply of .moisture at the roots. Should extreme dry spells, 
or hot dry weather follow planting, the soil about the base of the 
tree for a considerably wider space than is occapi«d by the roots 
should be occasionally well watered, and in the case of evergreens 
a liberal spraying of the foliage, two or three times a week, will 
contribute largely to successful results. 

Pruning. 
The root systems of all trees are more or less affected, destroyed, 
and reduced by transplanting, and in order to preserve a proper bal- 
ance between the top and root system and to provide against ex- 
cessive evaporation, some portion of the top should be cut back. 
The nature of such pruning will depend upon the extent of the 
fibrous root system preserved by the tree. Some hardwood varieties 
require quite severe pruning, and many of the aoftwooded sorts need 
very little. In pruning, always use a sharp knife, making the cut per- 
fectly clean and taking off the branches close to strong bods. 
Stumps should not he left, as they die back, creating decay and early 
defects in the tree as it matures. The pruning of a tree is best done 
as it is set out, and all pruning should be done with a view of pre- 
serving the natural form of the tree, and in no case should the tree 
be cut back into old wood that does not show strong vigorous buds. 
Some people practice a method of pruning that renders their sub- 
jects unnatural and causes them to lose the elegance of appearance 
presented by well formed, naturally grown trees. It should be re- 
membered that every tree, shrub, or plant has its own peculiar habit 
of growth, and this very (act contributes largely to its specific 
beauty. Therefore, in pruning trees, if we seek to train them all 
into one uniformly regular shape, we will to a large extent destroy 
their distinctive individualities and prodnce a sameness that will 
become tiresome. Pruning should be done with judgment and care, 
with a view of assisting nature, taking off old or straggling, un- 
sightly branches, and thinning the top of the tree when it has be- 
come too dense. All dead wood shonld always be removed. 

Pruning Evergreens. 

Except where very formal specimens, such as cones, pyramids, and 

other set shapes are desired for formal gardening, |^y;^rgpe^^f|^w\4_ 
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not be sheared, but tbe rampant growths may be annnally shortened 
back witli a knife in order to thicken the growth and preserve their 
shape. This is best done in April or May, just before the trees 
start ia to grow. 

The Soil. 

Another nnrseryman says, the soil intended for a lawn should be 
plowed the previous season, and before planting should be stirred 
as deeply as possible having given it a good coat of well decayed 
manure or well pulverized compost. Should the soil be retentive 
of moisture, underdraining must be attended to, aa it is impossible 
to grow trees with stagnant water about the roots. 



Planting. 

Downing very justly said, "Many persona plant a tree as they 
would a post," and one-half of the failures are in consequence of 
negligence in this respect. The holes should be dug broader than 
the roots extend, but not much deeper. With an attendant to hold 
the tree, begin filling in tbe beet and finest pulverized soil around 
the roots, taking care that every rootlet be placed in its proper posi- 
tion and in contact with the soil. By all means guard against the 
roots being malted together. When the hole is partly filled, a 
bucket of water may be poured in to settle the soil and fill the in- 
terstices among the fibers. The hole may now be filled and trodden 
firmly. Indeed, this firming process is of the greatest importance. 
Never plant a tree deeper than it stood in the nursery, excepting 
dwarf pear trees. Tht junction of the graft and root must, in them, 
be directly under the ground. We have seen a very beneficial effect 
produced on newly planted trees, particularly during a drought, by 
dipping the roots before planting in a thin puddle of .mud. This 
iidhering to tbe small fibers, tends to keep them moist for a long 
time. Afier pUmtiug, tht' soil around the tree should be mulched 
with manure, or coarse litter of any kind to prevent the action of 
the frost during the winter, and the soil from becoming dry during 
the summer. Also be careful to stake the tree firmly, protecting 
the bark by a piece of matting, in case strings are used in tying. 



Pruning. 

We have frequently advised purchasers how to prune their trees 
before planting, but the great majority appear to think it spoils 
the looks of the tree, and consequently, they are never able to form 
a finely shaped tree. 
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Suggeatious to Planters. 
AnothtT uurseryiuau Hays, all btuised or broken branches and 
loots should be cut otf, i^xposing a smooth surface that will soon 
heal over. All holes should be dug large enough to admit the roots 
without cramping. When the plant is set, press pulverized earth 
tirmly about the roots. Use water and fertilizer in moderation. 

Treatment of Stock for Transportation. 
Cheapness and safety of seedlings are the only thing here con- 
sidered. Small stock should always be tied in bundles of fifty or 
one hundred each, and in all cases should be well puddled before 
packed for shipment. Puddling (which consists in dipping the roots 
into a bucket of water in which loam has been added until it be- 
comes of the consistency of paste) form a film of moist earth about 
the roots which prevents evaporation. A good deal depends upon 
the puddle. The best puddle is loamy clay. After puddling, 
either heel in the plants or box for shipment. In "heeling in" 
plants, dig a trench with one side vertical, place the bundles upright 
in this trench, clean to the collar or the same height where the 
seedling stood in the nursery bed and place the dirt around the 
roots by hand and firm. The smallest stock being placed at right 
angles to the large stock. In heeling in, select a spot in a cool 
shady place which is not wet, about 70 degrees F, in temperature. 
This is only a transitory operation, and usually stock should not be 
80 handled more than a month at most. 

Density of Planting. 

The density of planting should be calculated so as to establish 
a close cover in from five to ten years. Then a good deal will de- 
pend on the temperature, and the quality of the location. On good 
soil the trees should be wider apart than on poor soil. With hardy 
species, a strong growth can be established. Tlie object of thv 
planting has very much to do with the spacing of the trees; that 
is, trees planted for poles and general purposes should be closer 
together than those merely for decorative purposes. 

The canopy depends on the vigor of the tree, rather than the num- 
ber of plants per acre. The arrangement of the plants should he 
simple. Although when plants are arranged in triangles, etc., more 
plants can be used i>er unit of space, but this is practical only on 
soil free from rocks, stumps, etc., or land not as a rule forested. 
When mixed planting is done it is more easily done in regular plant- 
ing. 

The density of the trees is a matter in which most planters fail. 
The advantage of close planting is in the quicker shading of the sot), 
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hence the better preservatioD of moisture, an impi-oved growth, and 
form development of the crop. This advantage munt be balanced 
against the iuereaaed cost of close planting. The closer the plant- 
ing the sooner will the plantation be self-BUStaiuing and the surer 
the success. If planted in squares, or better still in quincunx order 
(the trees in every other row alternating at equal distances) which 
is most desirable on account of the more systematic work possible 
and the more complete cover which it makes, the distance should 
not be more than four feet, unless for special reasons and conditions, 
while two feet apart is not too close, and still closer planting is 
done by nature with the best success. The following numbers of 
trees per acre are required when planting at distances, as indicated: 

Number of Trees per Acre at Different Distances. 

li feet apart each way, 19,360 

li feet by 2 feet, 14,520 

2 feet apart each way, 10,890 

2 feet by 3 feet, 7,260 

2 feet by 4 feet, 5,445 

3 feet apart each way, 4,840 

3 feet by 4 feet, .' 3,630 

4 feet apart each way, 2,722 

5 feet apart each way, ' 1,742 

6 feet apart each way, 1,210 

8 feet apart each way, 680 

10 feet apart each way, 435 

12 feet apart each way, 302 

15 feet apart each way, 200 

18 feet apart each way, 135 

20 feet apart each way, 110 

22 feet apart each way, 90 

25 feet apart each way, 70 

30 feet apart each way, 50 

Rows 6 feet apart and trees 1 foot apart in the row, 7,260 trees. 
Rows 8 feet apart and trees 1 foot apart in the row, 5,445 trees. 
Rows 10 feet apart and trees 1 foot apart in the row, 4,356 trees. 

To decrease expense the bulk of the plantation may be made 
the cheapest kinds of trees that may serve as soil cover and sec- 
ondary or nurse crop, the main crop of from 300 to 600 trees to con- 
sist of better kinds, and of better planting material, mainly of light' 
needing species. These should be evenly disposed through the plan- 
tation, each closely surrounded by the nurse crop. It is, of course 
understood that not all tree* grow up. A constant change in num- 
13 
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bers b; the death or timely removal of the OTershaded takes place, 
so that the final crop shows at one hundred years a close cover, with 
hardly 300 trees to the acre. 

Proper Mixture of Species. 

In planting, separate trees into crop, narse trees, and fillers. The 
nurse trees as^st in the growth of another tree, especially in the 
care of yonng trees. Tbe nurse may be artificial or natural. Fillers 
are trees planted with the crop trees, because of cheapness and easi- 
ness of handling, the expectation being that they will disappear in 
the thinning as the crop tree approaches maturity. The crop tree 
is the tree that matures, or the one that was primarily planted for 
the desired purpose. It is of vital importance to know that an in- 
tolerant species will not form a forest, as the ash, walnut, cotton- 
wood; catalpa, hasswood, locust, honey locust, or tbe tulip poplar. 
Pure planted light demanding trees, if planted in non-forested re- 
gions, will grow fairly well for the first twenty years, but fall back 
and do their worst when they should do their best. This is well il- 
lustrated in the catalpa. If the locality is exceptionally good, even 
trees of the above class (light demanders) will do well in pure stands, 
as the black walnut along river bottoms, in Kansas, but the case 
has never been fully demonstrated in this State, to my knowledge. 

The larch, an intolerant tree, will not make a good growth unless 
underplanted. In ail cases intolerant species are planted pure. A 
light thinning should be started early and when ready for under- 
planting a heavier thinning should be made. In planting a given 
mixture of species we have no guarantee of tbe future plantations, 
unless we know the sylvicultural characteristics of tbe tree. This 
is apparent in the early life of the plantation, some species making 
a rapid growth and choking up more desirable species, as the Rus- 
sian mulberry in early plantings in the middle west, reported by 
Mr. Kieffer. 

In all plantings, while mixtures are desirable, it is wise to use 
few species. By frequent thinnings, judiciously handled at the right 
time, the crop trees can be matured; but where plantings are to be 
made and nothing further done that is not to be carefully matched, 
tbe plantings should be of pure stands. It is essential that the 
species should show an almost equal growth through life. If not, 
the more rapid growers, probably the fillers, are going to outstrip 
all competitors for light, and thus overtop the forest. 
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